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Preface 


The papers comprising the chapters in this volume are drawn from two 
sources (1) From an Office of Naval Research Conference on Research 
in Organizations held at Carnegie Institute of Technology, June 22-24, 
1962, and (2) from a Ford Foundation Seminar on the Social Science 
of Organizations held at the University of Pittsburgh, June 10-23, 
1962 The Conference participants, by and large, were persons active 
m either the Management Sciences (including Operations Research) 
or the Behavioral Sciences (including Economics) The Seminar par- 
ticipants were drawn in pairs from designated universities, with one 
participant ordinarily coming from a school of business and the other 
from a social science department at the same university The Conference 
and the Seminar were arranged so that the opening dates of the former 
could serve as terminating dates for the latter, and also so that some of 
the Seminar working papers could be included for presentation at the 
Conference The organizers hoped thus to further a mam seminar ob- 
jective which was to initiate certain types of cro‘?s-disciplmary re'^earch 
on organizations that could then be continued and sustained, by further 
support if necessary, nhen the participants returned to their respective 
campuses 

The emphasis in the Conference was on new perspectives in organ- 
ization research, at least m the sense of providing behavioral and 
management scientists with an opportunitj to hear and evaluate each 
other’s work We tried to secure reports from persons who w ere knowm 
to have research already under way, thus avoiding an entirely pro- 
grammatic approach to the Conference topics On the other hand, we 
recognized that much of this research might exist only in a formative 
stage Furthermore, the Conference was intended to encompass a wide 
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vmetv o! problem^ and approach, ao it did not seem advisable to 
restrict the present itions to reports of finished research ’'e™ 

The chapters m this volume are organized into five categories 
short set deserving the state of the art a behavioral science set, an 
interdiscipliTiary set, a management science set, and a set oriented 
toward future research 

As W B, PiH renjarks ip Chapter 3 research in organizations is 
generalh ‘interdisciplinary ’ 'Nevertheless, it seemed desirable to use 
that term, as above to distinguisli one of the major sets into n hich these 
pape’-s ha-ve been divided This categorization should provide some 
guidance to readers of this \olume For instance, persons whose back- 
grounds are in sociology, psychology, or anthropology will perhaps find 
it easiest to read first the chapters in the behavioral science section In 
the interdisciplinary chapters they may expect to find further be- 
havioral science material, but now interlaced with management science 
and other approaches Similar remarks apply to the division labeled 
“management science,” but in either case the introductory-and-state- 
of-the-art sections might well be read first Chapters from the other 


divisions deserve at least some sampling by all readers 
The classifications used are evidently very broad They ate certainly 
not mutually exclusive nor exhaustive Moreover, our classification of 
a particular chapter does not always coincide with the designation that 
an author might have used* The suggested sampling of chapters may 
thus help to guard against the editors’ oversights while providing some 
flavor of the total volume To aid the reader in his sampling, we have 
provided a rather detailed table of contents This is also meant to serve 
m lieu of an index For we concluded that no detailed index which we 
could prepare would be equally useful for this purpose 
This book does not purport to give a balanced assessment of the exist- 
ing state of knowledge of organizational behavior The emphasis here 

as the title suggests — is on new perspectives, and even this emphasis is 
neither exhaustive nor completely successful But it seems reasonable 
to suppose that much of our further progress will emanate from the two 
mam groups represented m this volume behavioral scientists, with a 
record of relatiiely recent but mtense interest in organization theory 
and analysis, and management scientists, even more recently arrived 
upon the scene 


1 Witness for instance, the relegation of the papers by Whmston and Shubik 
(economists) into the management science div^mn because (so it appeared to us) 

-d™ ot dev:,”’ 



PREFACE IX 


Criticisms and reactions to the book will be welcomed and may be 
directed to the authors or the editors Acknowledgment is due the U S 
Office of Naval Research for its sponsorship of the Conference and to 
the Ford Foundation for its sponsorship of the Seminar as well as for 
its grant of a faculty fellowship that freed one of the editors (Cooper) 
for the final n ork necessary on this volume We are grateful to Dorothy 
M Gilford, Luigi Petrullo, and Herbert A Simon for their advice and 
help m planning this activity Among the many other persons who 
assisted m the preparation of this book, we should especially single out 
Miss Barbara Barkovich, who administered the Conference and typed 
(and retyped) much of the text Also^ Mr Trevor Sainsbury carefully 
reviewed the manuscripts, conducted correspondence with the authors, 
and prepared the bibliography which appears at the end of this volume 

W W Cooper 
H J Leavitt 
M W SheI/LY II 

February 
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NEW PERSPECTIVES IN 
ORGANIZATION RESEARCH 



1 

CHANGING PATTERNS OF 
ORGANIZATION RESEARCH 


W. Cooper, H, J Leavitt, M. W. Shelly, II 


. During the lifetime of most of todai/s leaders, the United States has 
covered the span from horses to space travel This has not been achieved 
hy retaining '‘buggy-whip’^ management philosophies Indeed, industry has 
gone through a management revolution during this penod The refinement 
of skills, the replacement of skills by machinery, and the computerization 
of laborious engineering and office routines have markedly affected industrial 
processes and structures In 1958, for the first time in the history of private 
industry in this country, white-collar workers outnumbered blue-collar work- 
ers, and the trend is continuing Somewhat similarly in the military services, 
increasing complexity in weapons and equipment, caused largely by greater 
use of electronics and automation and approaching “push-button” warfare, 
has exerted pressures for more maintenance and support personnel behind 
the man behind the weapon But these forces which render obsolete 
traditional management methods also raise new problems in management of 
this country’s most priceless resource — the human being 

The subtle changes in the status and standards of living of the American 
individual must be recognized and exploited, not ignored, in developing truly 
effective structures and processes of the future The philosophical and psy- 
chological impact on human beings caused by space exploration, fantastic 
speeds, intricate, miniaturized equipment, and a greater degree of partici- 
pation in technical effort and decision making greatly influences the tech- 
niques which must be employed in attracting, training, motivating, and re- 
taining the kind of civilians and military people the Department must have 
to perform its role on the defense team 

This statement, taken from a recent eight-volume report on U S 
Navy management [562],^ points broadly to some large issues facing 


’•Numbera m brackets are keyed to the references which appear m the bibli- 
ography 



2 NEW PERSPECTIVES IN 0EG4NIZATI0N RESEARCH 

contemporary managers and administrators In the face of such 
demands ^innovation m management, what can we report about 
relevant ongoing scientific research? 

This book contains reports of research and conceptual explorations by 
behavioral and management scientists about problems of organization 
design and management In this introductory chapter we shall tp,- to 
explicate the design of this volume and relate the sections and pa- 
pers within sections to one another The chapters immediately fol- 
lowing this one-by Hoagland and by Dill— supply historical and 
current perspective to complete this introductory division of the 
book Then follows, m sequence, a behavioral science division, an 
interdisciplinary division, and a management science division The 
final division of the book consists of chapters which point up further 
issues and possible prospects and problems for future research 
Xs Hoagland and Dill suggest m Chapters 2 and 3 (which com- 
plete this first section), there is a history to research and reflection 
on organizations which has already reached into a variety of disci- 
plines, and IS growing vigorously In these two chapters, the vigor 
of organizational research is apparent, but so, too, are the difficulties 
that have slowed progress in the field One of the largest of these 
difficulties 18 "researcher isolation” — isolation from predecessors so 
that rediscoveries are often seen as new discoveries — and isolation 
within disciplines so that related journal articles (m unrelated jour- 
nals) frequently pass in the night 


Perspectives from the Behavioral Sciences 

One way to summarize the papers m this division of the book is to 
point to the increasing concern by behavioral scientists with the or- 
ganization itscU rather than only rvith individuals or with broad 
institutional problems The papers in this division reflect this devel- 
oping emphasis on organizational dynamics Attention is directed 
toward management organizations as integrated— or disintegrating— 
systems, and attention is also directed toward analyses of relationships 
among mdividuals and groups rather than on the individuals them- 
selves Experimentation with gaming and other new approaches is 

nroH^ri r ^ “terpret and reassess old 

problems like leadership, power, and status Finally, a further twist 
and new perspective is obtained as some ideas from psychology, sooi- 
o ogy, and anthropology are adjusted for their possible use in under 
standing the problems of managed oi^anizations 
Chapter 4, by Leantt, opens this division of the book by sketching 
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the major variables of ta^^k, structure, technology, and people which 
arc central for any bchuMoral science approach to organizations Of 
course, these \anablcs also proxidc a focus which is to be found in 
such “classical” writings as L Guhek and L Unuck’s Papers on the 
Science oj Adijnmstration [563] On the other hand, a difference m 
emphasis is immediately noticeable if one compares Lcaiitt’s discus- 
sion with those of Guhek, Urwick, Mooney, or Tajol as reported m 
[563] Leavitt’s emphasis on the interaction among these variables 
also distinguishes it from the approach of even more classical indus- 
trial psychology and carries with it an implicit call for research on 
better methods of anal> sis and implementation = 

One view of “people variables," ic, these \ariablcs viewed from 
the standpoint of indnidual psychologj, is next examined by Vroom 
m Chapter 5 In contrast to more classical attempts to apply the tech- 
niques of individual psychology to the problems of ongoing organiza- 
tions (testing, selection, classification, training, etc ) , the Chapter by 
Vroom should be regarded as one part of a larger program * designed to 
show that the behavior of individuals m organizations are instances of 
more general psychological laws More generally, the avowed purpose 
of Vroom’s program is to provide a bridge between psychology and or- 
ganization theory so that each may contribute to and stimulate the 
other These objectives are shared, of course, by Leavitt and others 
(see, eg, Shelly, Chapter 20) Leavitt, however, proposes to make 
these contacts through social psychology Vroom moves through indi- 
vidual psychology He also modifies the emphasis which Leavitt ac- 
conis to task, structure, and technofogy', relegating t^rem to tj!ie back- 
ground so that “people variable” can become the center of attention 
One purpose of research is to open new alternatives for po'^sible 
exploitation This is also one way to assess the value of a “new per- 
spective” for research on organizations The stimulus response cate- 
gorizations employed by Vroom might be considered as only a dif 
ferent phrasing of some of the job classification-personnel selection 
approaches For example, he examines discrimination phenomena and 
asserts “[One] method is to keep the stimulus aspects of roles 
constant but to select role occupants who have proven capacities to 
make the relevant discriminations ” On the other hand this 
notion IS immediately placed in a wider perspective when Vroom 
asserts, “another method of doing this zs to alter the character- 


^ For a bnef but good histoiy of indxistnal psycbology m America see L W 
Ferguson The Development of Industrial Chap 2 in [189] 

* See, e g , V H Vroom [577] and also CS791 
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isUcs oi stimuli wludi requite different responses Also, Vroom 
suggests still further extensions when he observes the 

vance of individual learning theory ■ Insofar as the capacity to dis- 
criminate between stimuli can be modified by experience, it is pos- 
sible for organisations to tram individuals to make the discrimmations 
required by their roles” This implicitly raises the possibility of an 
information strategy m -which worse outcomes may perhaps be tem- 
porarily justified by a compen‘>atmg improvement in performance for 
reduced information cost) in the future (This “hind of po'^sibility, at 
least as a learning or training device, appears to be pertinent to the 
command control systems described by Ruth Davis, m Chapter 24, 
where the speed of electronic data processing, the number of variables 
available for display, etc , need to be matched against the lihely 
capabilities of military commanders in these man machine decision 
systems ) 

ThibauVs Chapter 6 next considers some of the roles which people 
can occupy, along with some of the factors — information and belief 
or organization and technology — that cause them to assume these 
roles and act in particular ways Leaders, and especially leaders at 
the top, are generally viewed as activists — men of action motivated 
by beliefs in ultimate right, justice, and the like Thus, in his famous 
summary essay on political administration,® Machiavelli observes that 


H « not [sic] unknovm to me kov) many have been ond arc of the opinion 
that worldly events are so governed by fortune and by God, that men can 
not by tfifiir -prudence change them, and that on the contrary there is no 
remedy lehatever, and for this they may judge it useless to toil much about 
them, but let things be ruled by chance 

This problem of the actinst relying on a “powerful external agency 
of control is examined by Thibaut in Chapter 6 Machiavelli analyzed 
it by historical documentation on the deeds of “great men ” ® Thibaut’s 
approach is xia social psychology which he uses in conjunction with 
ideas from the theory of games Thereby he brings organizational 
aspects of the problem into focus by means of coahtion-payoff ar- 
rangements between a player (person) and an organization in the 
form of a game against nature (the environment) In contrast to 


l! Th 5 already been exploited to some extent by A Stedry 

who has added now a new category of “psychological’ or “motivational cos7 
“otT TOi^idered for possible use alongside the more traditional categories 
of opportunity or alternative’ costa (economics) and ‘ hi< 5 fir.ri/.Qi > * r 

counting) See [616] as well as the discussion in Chapter 13 ^ 

8 The Prince [3601, P 

8 See, , loc cit , Chapter XV as well as [361] Chapter IX 
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the usual mathematical characterizations of game theory, however, 
Thibaut’s major focus is on social psychological variables He con- 
siders the kinds of bcha\ior which arc hkol> to be exhibited in terms 
of “comparison le^el” constructs By means of thc«e constructs, 
Thibaut IS able to extend the analysis of individual “learning’’ into 
a more general “adaptation” framework, in which the individual re- 
acts both to his owTi perceptions of the experience of others and his 
own experience 

Any approach which is confined to social-psychological laboratory 
investigations is, of course, limited insofar as the study of “great” 
leaders (living and dead) arc concerned This approach however need 
not exclude recourse to other methods, e g , historical research In- 
deed, the question of innate greatness is itself a moot one for re- 
search, at least insofar as politics and administration are concerned 
Machiavelh himself observes ’ 

That wc cannot change at will ts due to two causes, the one is the 
tmpQssihhty of resisting the natural bent of our characters, and the other 
ts the difficulty of -persuading ourselves, after having been accustomed to 
success by a certain mode of proceeding that any other can succeed as well 
It ts <?its that causes the varying success of a man, for the times change 
but he does not change hts mode of proceeding 

Evidently, however, there is some room for experimentation to 
counteract some of these tendencies toward the rigidity that can be 
imposed by a record of past success Here, too, the concept of com- 
panson levels offers at least one path where “learning from experi- 
ence” can be utilized to produce part of a “set” toward flexibility, 
as well as the reverse 

Much has been said, but little has been done, in the way of utilizing 
gaming (as distinct from the theory of games) for research and teach- 
ing The paper by Bass, Chapter 7, provides an example of some of 
these possibilities ® In this chapter the emphasis shifts from leadership 
at the top toward the study of interacting organizational devices for 
their possible bearing on the scalar principles of unity of command, and 
clear lines of authority ® For this purpose Bass uses gaming (competi- 


[361] loc cit p 443 

® Another use m a less highly structured game is reported m [47S] 

® That IS the emphasis here shifts from personnel at the entrepreneurial level 
m the sense of Peter Dnicker, to persons who are acting mainly in the role of 
manager-administrators For further work directed towards lower echelon leader- 
ship problems see B M Bass and J A Vaughan [48] See also the discussion 
of the leadership requirements at different organization levels in Chapter 13 of 
D McGregor, op cit [3S03 
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tive simulation) in order (a) to secure insight into organizational be- 
havior and (b) to test certain kinds of generalizations The first cate- 
gory of these POE (Production Organization Exercises) studies pre- 
sents some data on the kinds of orgamzations (e g , kinds of line-staff 
relations) which participants selected Results from this type of inves- 
tigation may be regarded as an extension of earlier findings by Guetz- 
kow and Simon [242] in a simpler situation A second category of 
POE studies some design proposals derived from recent social-psy- 
chological studies (notably those of Rensis Likert and his associ- 
ates) and compares their efficacy against certain commonly used 
types of formal organizations This comparison is especially interest- 
ing because it supplies a perspective from which we can begin to see 
a basis for systematic progress as new organizational devices are de- 
veloped from research m one context'^ and then altered or validated 
by reference to another research context, and so on 
Incipient attempts at slnkes, picketing and unionization were all 
observed as ‘ labor protests” m POE In some cases “protest absorp- 
tion” also appeared— as when, for instance, the agitators were pro- 
moted from labor to management positions 
Chapter 8, by Ruth Leeds, has “protest absorption” as its mam con- 
cern She also shifts attention from utihtanan types of organizations 
(e g , a factory, a business firm) to ones which may be called nortno- 
twe in character (e g , a church, an army) Finally, she moves from a 
laboratory into a historical-sociological context for material with 
which to illustrate her theoretical constructs and findings 
We distinguished earlier between “entrepreneurs” atld “manager- 
admimstrators ” It would be a mistake, however, to associate the 
former only with the topmost rung of an organization We are re- 
minded of this, as Leeds, in Chapter 8, analyzes the processes of protest 
absorption with special reference to the cases of St Theresa and 
Claire Chennault Charismatic leaders such as these may easily be- 
come heads of revolutionary movements even when motivated ini 
tially, by overcommitment to their organizations Part of the problem 
of management is to accommodate such persons to the uflrpnt 
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ates) and compares their efficacy against certain commonly used 
types of formal organizations This comparison is especially interest- 
ing because it supplies a perspective from which we can begin to see 
a basis for systematic progress as new organizational devices are de- 
veloped from research in one context'^ and then altered or validated 
by reference to another research context, and so on 
Incipient attempts at strikes, picketing and unionization were all 
observed as "labor protests” in POE In some cases “protest absorp- 
tion” also appeared— as when, for instance, the agitators were pro- 
moted from labor to management positions 
Chapter 8, by Ruth Leeds, has “protest absorption” as its main con- 
cern She also shifts attention from utilitarian types of organizations 
(eg , a factory, a business firm) to ones which may be called norma- 
tive m character (e g , a church, an army) Finally, she moves from a 
laboratory into a hisloncal-sociological context for material with 
which to illustrate her theoretical constructs and findings 
We distinguished earlier between “entrepreneurs” atld “manager- 
administrators ” It would be a mistake, however, to associate the 
former only with the topmost rung of an organization We are re- 
minded of this, as Leeds, in Chapter 8, analyzes the processes of protest 
absorption with special reference to the cases of St Theresa and 
Claire Chennault Charismatic leaders such as these may easily be- 
come heads of revolutionary movements even when motivated, ini- 
tially, by overcommitment to their organizations Part of the problem 
of management is to accommodate such persons to the parent orgam- 


See Reans lAkert tSWl, pp ISlfi and observe that Bass (a) tests only the 
structural variables suggested by Likert and not his other variables such as qual- 
ity of group, quality and nature of information and (b) modifies the portion of 
Likert s proposed structure -which he does test 

'“‘'“I’* “SSest orgamzitional 
A ™ >esearch_as witness, for .netoee. 
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gamzational analysis TJsmg his extensive research 
systems as background, Biddle proceeds to this f « 
systems which he refers to as “overt,” “cognitive, and official 
The=e systems are accorded concrete realization m the form, respe 
tively of (i) “evident" or “obsen-able acts" of an acting person or 
( 11 ) the mental processes -which are presupposed for thc«c actions and 
(ill) written codes or kno^m ntuals m terras of uhich the indiCAatcd 
actions are supposed to occur Biddle docs not stop with formal defi- 
nitions and characterizations Rather — as is also true in Mechanic s 
discussion— he draws pointed questions rind propo‘:itions i^hich arc 
amenable to test For example, he makes «orac a«ertions about pos- 
sible absence of organizational purposes or goals, e%cn m viable or- 
ganizations, and challenges a voluminous literature vshich has insisted 
that purpose plus coordinated direction, are qumtes'scntiiil features 
of formal organizations On the other hand, we might al®o note that 
his propositions are of a cefens panhm variety — everything else held 
equal or constant Hence, some care would be needed m testing their 
validity, and even more care would be needed to study effects of their 
joint variation with other factors, especially if wc vMshed to apply 
them to problems of organizational design ** 

XJdy’s Chapter 11 brings us into another realm — the realm of 


management practice m different cultures Interest in comparative 
management has been intense, of late, partially because of the con- 
cern by labor economists about higher level manpower requirements 
in developed and developing countries Harhison and Myers [252] 
have, for example, recently earned out a notable study on such issues 
Because of their orientation, perhaps, they look at management as a 
social class or elite, an economic resource and a system oj authority 
In Cnapter 11 Xdy approaches the same problem from another 
angle, by means of anthropological data To understand how organi- 
zational arrangements are influenced by their environments, he studies 
nonmdustrial, premdustnal or preliterate societies where no issues of 
industrialization and modernization, etc , intervene In this “simpler” 
framework, using cross-cultural data, he examines the technological 
requirements for hunting, fishing, and agriculture in order to assess 
vanous modes of managerial orgamzation and motivation that can 
be supplied The focus is on rationabty by reference to purpose, where 
purpose IS judged m turn by reference to the activity being pursued, 


“We EhaU shortly examine -^ome of the methodological developments that bear 
on problems of multiple vanable design opments that bear 
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as a means for securing conformance to already prescribed policies 
and procedures, Churchill and Cooper are concerned to see hoiv audit 
variables (including audit “anticipations”) may be used to develop 
new modes of "automatic” — or "self” — management The essential 
idea is to use auditing as a distinguishable form of “influence rela- 
tion,” and thereby provide an alternative to more traditional rela- 
tions of supervision and subordination In this connection ne may 
note that part of the study is directed to analysis of audit effects 
produced when an auditor does not have any particular expertise in 
the task and its performance “Accounting audits” are distinguished 
from "supervision audits” and studied for their respective effects on 
immediate "task performance” versus more remote “organization” 
desiderata and objectives This still leaves untouched however, the 
question of multiple task performance and coordination in different 
parts of a complex organization, where, as previously noted,'’ further 
mathematical research and innovation will first be required 
In contrast to the Chames-Stedry and Churchill-Cooper focus on 
particular managerial functions, we turn, in Bonini’s Chapter 15, to 
the analysis of a total managerial system The tool used is computer 
simulation and the study is modeled via materials drawn from known, 
readily available, parts of the management literature The constructs 
are drawn from economics, psychology and accounting (as is typical 
m a behavioral-theory-ot-the-firm type of study) The interaction of 
all of these is then examined via a series of decision centers, informa- 
tion centers and related rules of processing and presenting information 
to persons (with known properties) in a known organizational context 
Finally all of the results are replicated (as can be done readily in 
such simulations) in a way that is ideally suited to the requirements 
of the statistical-experimental design which Bonini imposes on his 
work Thus Bonini is able to study the effects of plans, controls, and 
personality factors, and then he is able to study, under known and 
given organizational interrelations, the resulting operations of his 
hypothetical firm This perspective casts new light on a total situation 
previously susceptible only to piecemeal analysis 

The behavioral-theory'-of-thc-firm analysis supplied by Cyort and 
March, in Chapter IG, aho rests on computer programs as, in their 
words, “the natural theoretical language” for describing the decision 
processes of organizations Mhcreas Bonini’s model is Inpothcticnl 
this IS not true, in the same sense, for the results reported by Cycrt 

i’See the preccdinc disciiaaon of Chapter 13 b\ Champs and Stedry See nbo 
Chapter 22 bj A Wlimston 
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studying organizations Thoir attention to problems of mamgcnicnt 
might seem to supply a common focus Even here houever, come fur- 
ther qualification is needed since many of thc'-c '•tudics evidence an 
eye toward possible extension of the underlying cLi^ncc'* n<5 well 
This interdisciplinary division begins with a pipir by Ilarri'on 
White Chapter 12, which u’^es a favorite management science tech- 
nique mathematics to illuminate «!ome important problems in an- 
thropology The importance of roles to organizational structure and 
analysis aro^e earlier in connection with Profe««or Biddle’s chapter 


Professor White adds significantly to this W hat is specially interesting 
here is not merely the fact of increased power and manipiilability 
which White demonstrates by applying his mathematic^ to kinMiip 
role analyses but also their po««iblc u«e for di‘-covcring ncv\ types 
of relationships previously overlooked hy anthropologist*' Evidently, 
as White observes the^e same mathematical devices can lie tinploved 
to like ends in the analysis for example, of existing and potential 
managerial relations 

Of course there is room for innovation in mathematic^ a** well as 


in management Such innovation is «uggc«lcd by White and al«o m 
the work of Charncs and Stedry reported in Chapter 13 Stcdrv'« 
earlier work on motivational costs was almost ncco« arily confined 
to the study of aspiration level formation and behavior in a rohtiveh 
task Stedrj has no« joined force. iMth 

a™ Z ,1 ''“*’7“''’'^ •» t”" "coded heforo actual 

pphcations in lap scale organizations can pnidcnth be cssav cd 
As a first step in this direction then Charnes int] i ^ t i 
of the mathematics rvh.ch had previous Xen do cion d ' T'"' 

research and elsewhere as an aid for hm . ,'7'''' “Pcratlons 

further mathematical mnovat™ rZhkely f"' 

present studies m management c„„,™l are extadoTr 

where planning and control must interact'" operations 

an^oW fatirr^ZdTm^XarS^ ^ ^PP0°-» *0 

getmg The same is true for the stud^T"^ a 1 ““"“BOment, viz , bud 
and Cooper in Chapter 14 The Mn ''y Churchill 

more than merely improving such mTtmmeL’ of r 

for their customary apphcations Thus ZZa ”f“Somo"t control 
nstead of focusing on audits 


See preface and Chapter I m A , 

discussion oI the term, pWns co„toUnd«„^ for further 
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These \s'erc usually treated, it seems fair to say, on the supposition 
that the basic organization of a typical firm did not undergo significant 
variation as its size vas altered By contrast, McNulty bypasses the 
question of size in order to examine the effects of risk (really uncer- 
tainty) variation on organizational arrangements 
A knotty problem m organization theory concerns the development 
of satisfactory \\ays for describing and identifying “decentralization ” 
If one supposes tliat centralization-decentralization can be represented 
on a continuum then a beginning might best be made, as Whisler does 
(Chapter 18), by experimenting with measures suited for such a con- 
tinuum This docs not moan, of course, that one must restrict himself 
to a single numerical measure or index Thus, after examining some 
of the known ambiguities of “concentration measures,” which were 
devised for the study of income distribution in economics, Professor 
Whisler decides that graphic or tabular presentations of entire arrays 
are likely to be more informative He then provides some provisional 
checks and further insights with an individual-company case study 
as well as by reference to industry (multicompany) compensation data 
The final chapter m this section of the book, Chapter 19 by Thomp- 
son, is also directed toward weaving together ideas on organizations 
and theoretical economics Here, as in the case of McNulty, the prob- 
lem of uncertainty is analyzed in a context of possible organizational 
responses Now, however, a more detailed analysis of sources of un- 
certainty IS undertaken Thompson proceeds from the point of view 
of decision proce^sses (or “strategies”) His focus is on intraorganiza- 
tional arrangements for “uncertainty transfer ” The latter, illuminated 
by a hypothetical example, is intended as a dynamic extension of what 
March and Simon [367] refer to as “uncertainty absorption” and, more 
especially, its “locus of absorption ” We should note that these organi- 
zational responses may also be interpreted as tightenings and loosen- 
ings of organizational structures in response to uncertainty Such 
changes are close to ideas of decentralization (or at least delegation) 
although, because they occur at "similar" organizational levels, they 
are not always thought of in these terms 

Management Science Perspectives 

We have already remarked on some aspects of ongoing research in 
the methodology of mathematics and computers, for its possible bear- 

The distinction, as in game theoiy (see also Kmght [318]), i5 between situa- 
tions in which the probability distributions that apply ore known (risk) or are 
themselves unknown (uncertainty) 
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and March Thus in particular the} report on research nhlch includes 
m al » situ si™la?ion obtained as a result of stud} mg the dee.s.ou 
processes mthin a Uije retail department store and (2) “ 
which was effected and tested against published data on two manu- 
factaring farms Relerence to more detailed discussions (see [1«1) 
will show that a variet} of purposes were «encd b} tlicse studies 
Here however the work is u'^ed chieflj to illuminate a preceding «enca 
of propositions~on conflict resolution unccrtaml> avoidance, search, 
and organizational learning (or adaptation) — as ingredients for a the- 
ory of organizational decisions Then using the flow chart as a bridge 
back to the computer Cyert and March proceed to sharpen tlie«c theo 
retical propositions and give them operational form bj means of a gen- 
eral model also coded for a computer which can supply more detailed 
guidance for the construction of specific model's The latter, in turn, 
may be thought of as a part of a strategy for model sjnthc=es which, 
in a sense complements other such strategics Tor instance certain 
kinds of operations research strategies revolve around a use of model 
types as more or less standard modules which can be combined to 
obtain a larger or more complex total model That is the model type” 
approach generally proceeds to a construction of large nonstandard 
total models from the exactly known details of a set of smaller stand- 
ard ones By contrast the Cyert and March framework can be used 
as a paradigm to represent the essential properties which any model 
of decision making m organizations will generally possess Thus even 
though any particular model may depart m detail from the paradigm 
it will in general contain features of the latter In this sense, then 
the March Cyert paradigm provides a start toward general theo- 
retical constructs whereas the model type approach is directed rather 
towards operational usage in speeihe ptaotieal applications 

In Chapter 17 McNulty studies changes in organization structure 
in response to n«k or uncertainty His studies are also, broadly speak- 
ing in the tradition of behavioral theory of the firm analyses in that 
he combines economic and other considerations m a way designed to 
lead to an e\ten<;ion or restatement of problem areas in economics and 
elsewhere Traditionally for instance, economic theorists have tried 
to explain what limits the size of firms by constructs like a ‘ fixed 
factor of production (e g the entrepreneur himself) or the principle 
of increasing risk (with increasing size and resource requirements) 


>»See eg N Kaldor 13031 pp 6^70 and M Kalecki 1304] pp 440-447 How 
e^er Edith Penrose [4331 has attempted a reformulation to explain the sroirlh 
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These were usually treated, it seems fair to say, on the supposition 
that the basic organization of a typical firm did not undergo significant 
variation as its size •v\as altered By contrast, McNulty bypasses the 
question of size in order to examine the effects of risk (really uncer- 
tainty) variation on organizational arrangements 
A knotty problem in organization theory concerns the development 
of satisfactory tv ays for describing and identifying “decentralization ” 
If one supposes that centralization-decentralization can be represented 
on a continuum then a beginning might best be made, as Whisler does 
(Chapter 18), by experimenting \Mth measures suited for such a con- 
tinuum This does not mean, of course, that one must restrict himself 
to a single numerical measure or index Thus, after examining some 
of the known ambiguities of “concentration measures/' which were 
devised for the study of income distribution m economics, Professor 
Whisler decides that graphic or tabular presentations of entire arrays 
are likely to be more informative He then provides some provisional 
checks and further insights with an individual-company ca«e study 
as well as by reference to industry (multicompany) compensation data 
The final chapter m this section of the book, Chapter 19 by Thomp- 
son, IS also directed toward neaving together ideas on organizations 
and theoretical economics Here, as in the ca^e of ^IcNulty, the prob- 
lem of uncertaintj is analyzed in a context of possible organizational 
responses Now, honever, a more detailed analysis of sources of un- 
certainty IS undertaken Thompson proceeds from the point of vnew 
o! decision processes (or “strategies”) His focus is on mtraorganiza- 
tional arrangements for “uncertainty transfer ” The latter, illuminated 
by a hypothetical example, is intended as a djmamic extension of what 
^larch and Simon [367] refer to as “uncertainty ab'^orption” and, more 
especially, its “locus of absorption ” We should note that these organi- 
zational responses may also be interpreted as tightenings and loosen- 
mgs of organizational structures in response to uncertainty Such 
changes are clo^e to ideas of decentralization (or at least delegation) 
although, because they occur at “similar” organizational levels, they 
are not always thought of m these terms 

Management Science Perspectives 

We have already remarked on some aspects of ongoing research m 
the methodology of mathematics and computers, for its possible bear- 


”The distinction, as m game thcorj (see aI«o Knight I31S1), is between 'ilua- 
tions m which the probabihtj distnbution'* that nppl> are known (ri«k) or are 
them«eU es unknown (uncertainty) 
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,ng OB undeirte.Bdmg and using organizations Parts 
even more to the fore in the next division of tins book, management 
science perspectives ” The research in fields such as ' 

ence and operations research has often been motivated bj attempts 
to expand mathematics or computer design and usage as well as y 
attempts to understand management problems and assist in their 


This attempt to expand the scope of science along methodological 
lines IS completel} consistent, of course, with the attempts to expand 
substantive disciplines like psychology, which, as we noted earlier, 
provided a motivation for some of the behavioral science research wc 
reported Of course, a distinction between roethodologj' and substance 
cannot be sharply drawn here, thus some management science rncthod- 
ology can be used to illuminate other 8ubstanti\c disciplines (like 
economics) when it is studied in conjunction with substantive prob- 
lems (like decentralized pricing) drawn from management Similarly , 
it IS unwise to draw sharp distinctions between management science 
and other disciplines, new or old, such as systems analysis or psy- 
chology This, too, is illustrated by the papers which are included in 
this management science division of the book 


Chapter 20, by Maynard Shelly, serves to introduce this division 
It can also be regarded as a kind of general summary and rcMew’ of 
preceding material Shelly is concerned with the intrinsic relation of 
the individual to the organization m models of organizational prob- 
lems He argues that an adequate analysis of many organizational 
problems, requires a model which can simultaneously consider both 
the chaxactenstics of the individual in the organization and the char- 
acteristics of the organizational structure In the terminology of a 
modern systems engineer, Shelly is examining the insides of the or- 
ganizational “black box” without losing — in more classical terminology 
—the perspectives of an “holistic”” approach The concept which ties 
the organization, 0, together with the persons, P, of the organization 
IS that of personal structure (PS) Personal structure relates the 
personal judgments of each individual to possible states of the en- 
vironment, X This gives nse to the idea of an “d-set” which is that 
set of states of the environment to which a given judgment is appli- 


'•ma term appears to have ongmated with the South African scholar and 

whole See the discussion on pp 4t[ ,o A G Qruchy [237] where the dis 
CUSEion of American (institutionalist) economics is related to the ' Per l r- 
cept of How m J o Smuts 1509). pp 85-117 
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cable for a particular indmdual Thus, if $ represents the set of 
judgments that can be made by some individual P, then his personal 
structure, PS, is made to depend upon X, the organization states, 
the totality of all judgments available to him, and a, the subset of 
ail valid mappings between X and $ Via this construction Shelly 
secures a representation for studying interactions between personal 
and organizational structures*' He then illustrates some of its po- 
tential applications to problems in role designation (and analysis), 
delegation, organization stability and change, and the information 
(including ^information” on personal values) in terms of which judg- 
ments are compounded into decisions and, ultimately, into actions 

From one standpoint, Shelly’s paper stands in a line of manage- 
ment science developments It also stands in a line of development 
which goes back into the “field theory” approach of the psychologist, 
Kurt Lewin, and his successors m group dynamics There are differ- 
ences m point of view and research strategy, however, which might 
be noted Thus, in contrast to Lewin,** Shelly’s chapter emphasizes 
a somewhat different order m the use of empirical findings and model 
development by arguing (implicitly) that the phenomena of organi- 
zations are such that we cannot expect to accomplish much even in 
the way of identifying problems — hence in understanding or resolving 
them — without first having recourse to suitable modes of representa- 
tion 

I J Good, in Chapter 21, from the traditions of statistical decision 
theory, answers a question raised by John Tukey [555] and develops 
(1) a way of identifying “decisions" and (2) a way of distinguishing 
between “decisions” and “conclusions”** The analysis is meant to 
accomplish something more than merely throwing light on certain deep 
and rather difficult problems m statistics Whereas decision theorj 
proper has been concerned with individual decision making. Good 
extends his ideas so that they are also pertinent for individuals oper- 
ating m an organization He thus mo-ves tovard further contacts vith 
psychology: ** 

As a small contribution to the mathematics of the philosophy of psychology, 

0 quantitative explication ts offered for the change of mind, or rather the van- 


** Such “structures'* are included lU the statesi X 

”See, eg, his “Fonnulation and Progress m Psychology m 1344J 

**The issue is connected mth u'cs of statistics for making inferences testing 

hypotheses, etc, m science and management See eg, R A Fi«her fl97] as 

well as Tukej [555 3 

** Quoted from the abstract which Dr Good supplied with his paper 
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alwn ol mmi. contained m a mental event mth reerect to a does of acts 
There I a imvecon of the rreanmgs of aeasion and conclusion and a 
brief reference to the relationship between decision and responsibility MV 
purpose thTOJghout is clarification only not application 


This last sentence (by Good) might also be applied to Whisler’s 
approach to decentralization (Chapter 18) Good (like Whisler) effects 
his development by a quantitative analyois, although nov. the em- 
phasis shifts to more purely mathematical idea's of "measure Since 
many persons regard mathematics m a way which confines it to 
“quantitative ’ applications only, it may be well to note that the 
mathematics employed by Shelly— topology, formal logic— finds its 
mam use in "qualitative” analyses But the ideas of probability, etc , 
employed by Good are specimens of a measure-fheorcCic orientation 
in mathematics Nor does this end the matter since evidently the quan- 
titative and the qualitative may be combined m a vanct> of ways, 
and still other kinds of mathematics, eg, the set theorj’ which both 
Good and Shelly use, can be made to establish precise connections 
when wanted*® Finally, as the preceding discussion of computer usage 
— Bomtii, Cyert, March et al —and empmcal measure consideration** 
(Whisler, et al ) has already indicated, there is no sharp boundary 
at which "mathematics" leaves off and other disciplines begin 


In a sense, but only in a sense, mathematics may be thought of as on 
abstract discipline concerned solely with the processes of formal reasoning In 
a wider sense, however, suck formal reasoning is an integral part of all disci- 
plines — of all rational attempts at solving probfems, drawing generalizations, 
seeking interrelations and extending the body of human knowledge It is a 
mistake to lay on this process artificial divisions simply because we have 
been accustomed to them by tradition or by administrative convenience \e g , 
in university administration-] Whether receimng the formal designation of 
'•mathematics'' or whether a “mathematicwn” ts formally present is a matter 
which is less important than to recogmze that this process of reasoning 
has been found to be an indispensable tool for progress and perfection in 
wide spheres of scientific actimty and applications 


Chapter 22, by Whmston, is illustrative of another aspect of this 
interplay Notice, for instance, the meeting ground and common dis- 
course which the languages of mathematics have supplied m the tra- 
ditions of psychology, management and statistics Notice also, as in 
the discussion of the Chames Stedry chapter, the need for further 
innovation as well as for fuller exploitation of recent mathematical 


2* The classic work by A N Kolnu^rov [ 321 I 
2 « Quoted from A Chames [1081 


may be consulted on this 
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developments This is further illustrated in Whmston^s paper He em- 
ploys recently developed mathematics, eg, the Kuhn-Tucker theorem 
of nonlinear programming, to achieve a better understanding of cer- 
tain ideas in the economic theory of pnces That theory had previously 
received extensive formulation and study by means of classical mathe- 
matical constructs Whinston shifts the problem focus from inter-firm 
analyses of market beha\nor to mtra-firra uses of prices as information 
guides for coordinating the decisions of individual managers in a de- 
centralized entity and is thus able to move in the direction of exploring 
limitations as veil as possible uses of prices for administratii e pur- 
poses This is done by reference to what Whinston calls “externalities " 
Externalities include, but are not restncted to, such classical economic 
problems as increasing returns to scale and they may be either ex- 
ternal or internal to the organization Thus, whereas classical eco- 
nomics (which had already identified some of these problems) gen- 
erally proceeded on the assumptions that such problems, vhen present, 
could be handled by pnce-Iike devices (e g , taxes and subsidies) , 
Whinston is able to identify a vide class of externalities vhich cannot 
be satisfactorily handled in this manner [597] Very naturally, then, 
he IS led to examine “mixed systems” In such systems pnces form 
only one part of an administrative totality The mathematics which 
Whinston uses and the problems he is studying thus enable him to lo- 
cate further information devices like redundancy which received no 
attention in classical economic discussions of pricing Thus redundancy, 
as well as prices, is then seen to have important possibilities for trans- 
mitting information betveen different parts of an organization A 
further examination of problems in administering mixed systems leads 
Whinston to some suggestions for more rational mechanisms by means 
of game theoretic constructs wherein, infer aba, the idea of external- 
ities provides one criterion for organizational design 
Whinston reports on his field inquiries as veil as on his re\^cn of 
the literature in cost accounting This field re'^earch helps to bring cer- 
tain problems of practice info sharper focus, but since it is limited to 
tvo cases it cannot serve as a very wide base for inference On the 
other hand, a general survey type of approach appears impo^^iblc at 
pre'Jcnt if only because the«c problems have not >ct boon identified 
sufficiently veil in the literature of accounting and management But 
the importance— if not the um\cr=aht>— of thc^c problems can Imrdlv 
be denied So here again ue have another interesting illustration of 


nl'o M Shubik 14951 A «omewhat difTcrcnt approach m a more ch<«ical 
'em maj be found in Hii^chlcifcr f2T2l 
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^hat can be secured from an analytical approach to complex and 
eubtlc organizational phenomena The abstract formulation and model 
dcielopmcnt essayed by Whinston appears to have been a necessary 
first step for isolating problems which could then be discussed profit- 
ably i\ith various business officials Indeed, even the survey of cost- 
accounting literature could not easily have been undertaken without 
the insight and sharpening of issues that the preceding mathematical 
development supplied 

Shubik an economist, has also been led to examine some of the 
neiser mathematics as found in the theory of games, for their possible 
bearing on problems of oligopoly (“competition among the few”) 
which have been of concern to economists This appears to be a 
promising course of inquiry if only because the methods and assump- 
tions of classical economics have never yielded wholly satisfactory 
result's During the course of h\s mvesUgations, however, Dr Shubik 
found it necessary to achieve certain reorientations and extensions of 
standard constructs m the theory of games See his Chapter 23, injra 
The desirability of progress in mathematical innovation has already 
been remarked upon But such innovation need not have its source 
only in mathematics Tor instance, mathematical research alone has 
not yet been able to supply a wholly satisfactory definition of “solu- 
tion” for games in general Hence, Shubik, along with others, has 
turned to gaming as a dcMcc for further study and insight This, in 
turn, makes it useful to distinguish a new research activity called 
"CNpcnmental gaming” which proceeds under controlled laboratory 
conditions as distinguished from other types of gaming, e g , the classi- 
cal military war games, which do not** 

In our earlier discus<!ion on Bass’ work (Chapter 7) we observed 
how CNpcnmental gaming was used to study various ways of organ- 
izing production This was a main point of Bass’ work He made no 
effort to relate the results obtained to the mathematics of games or 
other related methodologies Shubik, on the other hand, is very much 
concerned with the latter topic as he reports some of his reflections 
on games and gaming Notice might also be given here-see Shubik’s 
tabulation^to the interplay between the mathematics of game the- 
ory and the u=e of ideas from other disciplines Thus, on the one hand, 
Shubik has u<ed the theory of games as an analytical guide to his m- 


(«CC. c^. \<u«onM [5.0]) nnd non«perimcntal pammg’ for tho purpose of se- 
^ maj be found m Cohen 
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quiries On the other hand, he has not hesitated to extend the latter 
with ideas from economics, psychology, or other disciplines, in i\ays 
which can make the constructs of game theory more germane to a 
variety of problems which are, or should be, of concern for organiza- 
tion theorists 

The spirit of Shubik’s inquiry can best be portrayed by quoting from 
the abstract that originally accompanied his paper 

The re^ation^/iip between the jormal theory of games and problems in experi- 
mental gaming is explored Observations are made concerning the conceptual 
and experimental problems in ike design of games which reflect uncertainty, 
various information conditions, and indeterminacy of the length of play 
Fifteen different solution concepts are noted and some results of experimen- 
tation vnth games with no face-to face communication are discussed 

The next three papers adopt a somewhat different approach Here 
the systems viewpoint is emphasized and formal mathematics becomes 
only one part of a total system for manipulating and interpreting 
symbols The paper by Ruth Davis, as we have already observed, is 
the result of a direct concern with actually functioning man-machine 
decision systems Her discussion serves as an introduction to the pa- 
pers that follow in this section 

Davis’ Chapter 24 approach is part of a developing field of in- 
formation engineering wherein analysis is directed to the problems 
of information systems and related hardware (and software) for hu- 
man decision making Since her problems arose m military command 
and control applications, she is naturally concerned nith security as- 
pects of the subject as veil as the kind and quality of the information 
processed for decisions by the organization (as contrasted nith its 
possible use by opposing or “hostile’^ organizations) Briggs, in Chap- 
ter 25, on the other hand, drops this concern with security, equating 
the terms "organization” and "system,” he approaches the problem 
of information as one part of nhat ho calls "human factor en- 
gineering” As a start tovard a taxonomy of information-processing 
functions, he adopts some of the terminology of the information en- 
gineer to illuminate some underlying problems that a psychologist may 
encounter iihcn he tries to adapt hardivnre designs to u«o by liuman 
beings m a complex S3'stem 

Tlic paper by Mc^aroMi', S'lndcr^, and Sprague, Chapter 26, al=o 
maintains the «pint of a systems approach Here the emphasis is on a 
general sj stems approach The term general may help to distinguieli 


**For example, in tlic ‘^n«c of the pencral B>«tcinx pociotj See for instance 15741 
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this approach from others such as the ones used by Bonmi et al , and 
discussed earlier as part of a systems analysis in the beha\noral- 
theory-of-the-firm tradition It is distinguished further by its almost 
exclusive use of computers and related engineering and analytical 
characterizations in which the goals of an organization are viewed as 
emerging from the interacting goals of individual units m various tiers 
of an organizational (systems) hierarchy The analysis proceeds from 
the simple, e g , IZlg (one level, one goal), to the complex, e g , mlng 
(m levels, n goals), as well as from abstract (mathematical models) 
to concrete realizations vhich are designed to provide access to actual 
computer simulation runs 

Unlike the simulations of Bonmi, these characterizations are not 
necessarily developed via the constructs of economics, accounting, 
etc Rather they arc designed to effectuate certain general “prin- 
ciples” nhich can be used either as guides (or axioms) for further model 
syntheses or as propositions which can be tested by further simula- 
tions The ultimate objective is to secure empirical validation so that 
these pnnciples can be used for understanding and even designing or- 
ganizations The emphasis, that is to say, is on a combination of com- 
puter simulations and heuristic and analytical guides which will ulti- 
mately lead to empirical validation and application, rather than the 
re\ erse 


Perspectives for Further Future Research 

Since almost all ol the preceding papers are concerned with per- 
spectives for future research, the title of this section may seem re- 
dundant It seemed useful, nevertheless, to place these last three pa- 
pers together here Thej all draw upon a good deal of preceding work 
in order to delineate large problem areas that might be programmed 
for the future, and, inter alia, they also contain critical e\aluations 
which bear on preceding work in the study of organizations 
Thus, Sells (Chapter 27) calls for, and outlines, a taxonomy of the 
\ariables, factors, and characteristics, which are important for guiding 
future research on orgamzations This approach may be \newed as an 
alternati%e to other efforts to obtain a guiding concept by means of a 
more or less “simple” and unnersally applicable \erbal definition 
Kotice that here, again, we may ha\e to gue up something of the 


soTbia ^ork, hke that of Bomnj (di«cu^scd in Chapter 15) is therefore to be 
distinguislied from the ‘7ndu«trial Djuamics’ of Jaj Forrester and his asso- 
ciates See, c^,Ja> W Forrester 12001 
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psychological comfort and aesthetic pleasure which a simple verbal 
definition may provide This does not mean, however, that ve must 
proceed in willy nilly fashion to such a taxonomy, nor is it the case 
that the taxonomy is to be used only as a com enient file for each of 
the admitted categories Thus, for instance, we are to test for over- 
laps, lack of independence, etc , m the classifications and also to allow 
for manipulations to study the effects of interactions between factors 
in the various classifications and so on 

A ttseful faronomy should be a theoretical model which orders empirical ob- 
servations and also permits predictions gmdmg new observations, based on 
the developed network of relationships In its fullest development the tax- 
onomic approach should conform to the general systems approach, m any 
case the two are compatible and perhaps the salient strengths of each may 
contnftwte to the goals of the other 

The approach by McGrath (Chapter 28) is also taxonomic but its 
emphasis is different So is its point of view Sells’ taxonomy is di- 
rected toward substantive problems, propositions, etc , while McGrath 
18 concerned with methodology Also, Sells directs bis discussion to- 
ward a program for the future whereas McGrath is concerned wuth the 
problem of utilizing known methodologies in order to form a research 
strategy 

A question might be raised, of course, as to whether new methodol- 
ogies might also be needed, but it is probablj prudent to put such 
questions aside — as a matter of formal classification— until the issues 
can be sharpened by further progress m the methodological disciplines 
of science, technology and management 

The concluding chapter, which is Chapter 29, by Cyert and March, 
returns to a behaMoral-theory-of-the-firm approach except that now a 
new direction for this re«!earch is indicated In particular, a return is 
made to the grand problem of “organization design” that motivated 
the work of classical theonsts As might be expected, many of the con- 
cepts and methods which Cjert and March call into play differ from 
tho«c that are commonly found m the classical literature There is a 
difference m \icwpoint, too Traditional theorists tended to view sci- 
ence (or re«earch) soIel> in the service of dc'iign, whereas Cjert and 


Quoted from ScK'i Clnpter 27 Sec aI«o the di^cusi^ion on t-nonomj and 
thcorjring m A M Rubenstein and C J Haberstrob 1457) pp 10-11 
** Observe al«o the relation'lups between this npproich and l!ic use of axiomatics 
M in J n I\oodpcr IC091 which attempts to nxiomatire the tJjrce mun fields 
of bioloRj cmboolojo, Renelips and tatonomv For work b> admmistmtive 
theorists which is in t!u« rpinl fee E O Stenc [510] or A Brown ISOJ 
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March also see the problems (and findings) of design in the service of 
organization theory viewed as a part of the total body of scientific 
hno^vledge 

There are tuo compelling reasons for proceeding with the study of or- 
ganizational design without awaiting a complete tidying of the methodological 
mess First, however incomplete and inaccurate the present models of organi- 
zation may be, they seem to have both some validity and some possible rele- 
vance to design problems The risks of using them for design purposes seem 
modest, the potential gams somewhat larger Second, organization theory will 
develop faster if it is built on an engineering model of research as much as a 
“pure science" model 

In support of these contentions one can call on the progress — in both 
models and methods — that has been effected by management scientists 
and operations research analysts by working on actual management 
problems Something may also be said, as was already noted, on the 
progress nhich nas made by classical wnters who were concerned with 
actual problems of organization design Finally, it is interesting to ob- 
serve that the approach which Cyert and March hero advocate de- 
parts from other "modem” approaches which have tended to intro- 
duce sharp distinctions between "descriptive” and “positive” ap- 
proaches to organization research on one hand and "normative” or 
"prescriptive” approaches on the other The latter distinctions, if rig- 
idly maintained, can convey erroneous impressions and close off pos- 
sibly fruitful avenues for the increase of knowledge Hence, even at 
the expense of the clantj and comfort which such divisions have pro- 
vided, it appears worthwhile to use work on the application of designs 
as one w a> to extend and strengthen the motivational basis of organi- 
zational research 

Conclusion 

It is u=ual in economics (and cl'sewhcre) to distinguish between the 
production and eraplojment processes undertaken for income or profit 
and the con'^uniption process in which the resulting satisfactions are 
achieved However, such a view of the production process maj not be 
wliollj adequate when, as in the U S , expanded levels of income and 
altered technological possibilities appear The call for new methods 
of management is hkcl> to become even more urgent as the U S con- 
tinues toward a tnllion-dollar-a-jcar economy This call, m turn, is 
likely to require a continued acceleration m research on organizations 
to meet the needs for managenal innovation 


Quoted from C> ert and Mirch, Chapter 29 
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The idea of “progress” came into being, according to J B Bury 
[92], some time subsequent to the sixteenth century “It is one of 
tho=e ideas, compounded of fact and fiction which have a special power 
for social action that can serve to bring about its own confirmation Its 
appearance as an idea peculiar to the modem western world is asso- 
ciated with the growth of technology and the evolution of scientific 
research ” The idea of research directed toward the evolution of new 
forms of organization and management seems to be in this tradition 
and may also have this power Of course, such ideas require confirma- 
tion, at least to some extent, if they are not to lose their force They 
also require the stimulation of new ideas and new perspectives and it 
IS toward these ends that the following papers are directed 


See the introduction by Charles A Beard in Iffil 
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HISTORICAL ANTECEDENTS OF 
ORGANIZATION RESEARCH 


John H. Hoagland 


Men have studied organization “"r^hich today’s ideas 

is an important part of ‘ -‘^hich tomorrow’s will 

have evolved and it forms th ^ antecedents of organization re- 

be built. Understanding the liistori research, 

search can help improve the 7“ ean cause unnecessary dupli- 
Reliance on distorted history, ho > j research progress and 
cation of efforts and incorrect ^ ^ “ "piLations. 
it can delay or frustrate possible P“‘ 7 ' Ihcnsive analysis of the his- 
Unfortunately, there has 7 " P the scope of this chapter 

tory of organization research, “ threads of thought compose the 

to attempt one. So many m er followed herein. These are 

fabric of this history that only a few c 

traced to demonstrate the \„„arch 'O that others can follow 

some leads on often over ooked research 

them in their historical through the centuries, it is evi- 

In tracing threads of though ‘ ,„j.ths and fables. Some 

dent that much research has ton - folklore has evolved 

of these have been repea^ “ ^ration research. Inthis chap- 
which has distorted the histoo’ot^^.^^,^, to reveal more clear y 
ter some distortions arc critical } • through the 

the actual threads of thought as they 

centuries. w, .1 1 

Jlcscarch Folklore 

, u-is Of organization research have 

^Iost attempts at hist^cM^ ^„nt.«, hecau.^e many 

dealt predominately "rili 
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T\Titers ha\e had the erroneous impression that such studies did not 
start until late m the nineteenth century ^ This, however, is a distor- 
tion of facts There vere many who researched problems of work, or- 
ganization and management during earlier centuries, and this earlier 
research influenced much of what has occurred since the late nine- 
teenth century One primary cause of the resulting distortion seems 
traceable to a folklore which has developed around the work of 
rredenck W Taj lor the so-called father of scientific management^ 
This folklore presents him as the originator of this type of research, 
and this has no^ come to be generally believed as a result (apparently) 
of mere repetition and inadequate attention to and dissemination of 
information on the preceding history of management research In the 
following sections we will examine some further evidence on these 
matters for the perspective that can thereby be secured for a fairer 
c\ aluation 


SCIENCE OP SHOVELING MYTH 

An illustration of historical distortion is found in the research 
onn as the science of shoveling In the years prior to power equip- 
men , mai^ men ncre employed for the task of moving masses of 
^ ^ ^ means of a spade or shovel Since this was a relatively 
activity, researchers studied shoveling operations 
Sinro could be conducted most efficiently and effectively 

has been avail- 

mote tlmf „ ““y be brought about Frederick W Taylor 

of an\ Ecip'nrf'^^ average man would question whether there is much 
me a T also said he had "never 

™ ht tt ' had even occurred that there 

Tailor detlbM how h u' shoveling - By way of contrast, 

“gradualK \nrMni- tt ® to study shoveling problems by 
P^J.ng the wo k el *he conditions accom- 

lorLfod’:::;!::;:"^ > -eks by men who 

^“‘helehem Steel 
the best weight of a shovel 

®^bI43Sht500h 

bMiompt) “ '’■vAels refer to the corresponding items indexed m the 


» [4371 
*[KSl,p &l 


*Ibtd,p C5 
•Ibxd 
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load the time to load a shovel, and “the time required to smng the 
siel backward and then throw the load a given horizontal distance 
accompanied by a given height”' These ^^'^ements lent themsete 

textbooks,' wrote: 

Let m take such a simple hour^the requisite 

any and ij the same „/ the blade U the spade 

exertion will vary nearly as the / ^ 

he small, the jatigue will be slig , .. j. „ gj-eat Quantity of work at each 

very large spade, on the other ban , labourer cannot long continue 

stroke, hut the jatigue will be .pc* .. adopted, which 

at this work. Accordingly, a certain jay’s work, but en- 

daes not overtax a labourer sue oj the spade should de- 

ahles him to accomplish as much <’* P , material and partly upon 

pend partly upon the tenacity an ^^arved that, in excavating stiff clay, 
the strength oj the labourer ”“’P .^j,„ary garden purposes a larger spade 
navvies use a small strong spade, f broad capacious shovel is 

is employed; for shovelling loose sand or coals 


«[538],p.67. 

’See footnote 1. ^ _ . h,™d his work on earlier writing and 

There are also indications that Tall , For instance, in Taj-lor 

then claimed undue credit for his ,,n,ploy a joung college graduate to 

[638], p. 54, we find, "Our first step . Engli-h, German, and F"”* 

look up aU that had been written ^ ' Baylor was inclined to gu e himscl , 

For an example of the undue the tacts Refer to Taylor s 

compare Taylor’s testimony relative “ reproduced in [5391, PP 07 it 

TesLony Before the Special House „Ly. which include the ct- 

See also records in Gilbreth Library a ip Margaret Ellen Hawto , 

ter from Calvin Yost, editor. Amen „l,sl,cat and frequently '’“'‘‘f 
April G, 1927: "Taylor was degree " See also [539], 

craved personal credit and admira i , , r 

pp. 184, IDS ff, pp. 20S ff. misreprerentation, compare Tay lor s^oo 

As a readily verifiable '““P’' “ p.,„,.dc track” which he had Refer 

his rise in Midvale Steel with c r.Bgi pp Gl, 10", H" 

Frederick W. Taylor [63S], p. 4S, redinoloop, Hoboken, New Jcrecy, 

• Aaniio! Catalogue of the Sierras Institute o, 

1SS3-1SS4, p.l3. 
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used, and a still larger instrument is employed for removing corn, malt, or 
any loose light pouder ° 

Earlier, in 1851, Charles Babbage, an acquaintance of Jevons, dis- 
cussed the study of shoveling, which even then vas known as “a 
familiar illustration ” He wrote that, if one worker was 


inferior even both in strength and activity, he might yet by means of his 

skill perform a greater quantity of work without fatigue 

He might have ascertained that a given weight of earth raised at each shovel- 

full, together with a certain number of shovelfulls per hour, would be more 

advantageous for his strength than any other such combination 

That a shovel of a certain weight, size, and form, would fatigue him less than 

those of a different construction 

That if its handle were two or three inches longer than he required, its addi- 
tional weight would at the end of the day have been uselessly lifted many 
hundreds of times 

That if each spadeful of earth were lifted but an inch or two above the bar- 
row, beyond what was necessary, a still greater waste of force would arise 


The thread of thought about the science of shoveling can be traced 
still further into history, for Babbage knew about the w'ork of Charles 
Augustus Coulomb who wrote, m 1781, about timing various shovel- 
ing operations “ Coulomb’s experiments, m turn, apparently were in- 
fluenced by the 1699 writings of De la Hire,» whose work had resulted 
from an invitation for scholars to “study the operations done by the 
worker in his workshop, m order to help them do a better lob,” » an 
objective even of today’s organization research 
De la Hire probably was influenced by some of the shoYeling 
nalyses f™nd m the fifteenth-century notebooks of the renowned 
thought o ^ known precisely when the thread of 

corned man!,''' f t T '"^•orians have found that da Vinci 

y of his ideas from still earlier authors »• It is amply evi- 

• [299] Becond edition, 1S79 pp 221-222 
” Charles Babbage [351, pp 1-5 

"Mela^s':.'''' ‘ See 1512] item 48 under 

i«7bid,p 323 

Professor Henry G Hodges 
pp 317-320 i*onaraci da Vmei on shoveling See, e g [6661 , 

beto4T^tl'ES‘rBltS‘“'%''f^ of -n 

i.lmer Belt Library of v.ncrana, 1893 W.lsbire Boulevard, Los 
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dent, however, that research on 
the end of the nineteenth century 
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shoveling did onginate long before 
and extends through many centuries 


OTHER MYTHS 

Law oj heavy labonng Next we 
laboring” In extolling his discovery of this h^ 

be under load tor only a P" t,n understood for 

Actually, this supposedly example, in 1822, 

years Many earlier writers ha -nnnd rule for the use 

Christian stated it as “the first ^ ^ ,n a period of time 

of the force of the man consists in dispensing it 

long enough to provide frequent penodsoir carrying bads of 

Another myth in this folklore inv oh es w o^men cariy ^g 
pig iron Previous research studies Coulomb 

planes and flights of stairs was SI r.mpnts in earlier centuries"” 

and others had written about Dr Robert 

This earlier research was known a ^ educator who taught 

Henry Thurston,- an ""wn Tavlor stled there- 

at Stevens Institute of Te^no o^wh^^ operations is another area 

Timing of operations The 8 century For example, 

■which was researched long before t e ^ timing of opera- 

in 1761, M Perronet wrote 

tions, together with a description P , about mass produc- 

costs, profits, and other '“jgos ^gre outstanding scientists 

tion- Perronet and other similar subjects they studied 

and mathematicians of their times ^hat constitutes 

were the amount of work a man can do m a day 

Angeles California (Taylor may hare Teehnologl grad- 

work through the efforts of John J ® * Qtpxens Institute ) 
uate who eLbhshed a da Vmc. collection at Slercn 

"[538],p 57 
^*Loc cil 
^^Vide [273], p 279 
=”>I2731,pp 74ff 

- 15471, pp 5311 , M, tale o/ TccAnotoy, 18S3-1SS4, loc cl 

Annual Catalogue of the Steve . [ 275 ] pp 24-25 

See also [1761, [646], and [2741 lepnnted m 12751 
*» [163] 
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a fai’' day’s work — a type ol research which is often believed not even 
to have been started until the turn of the twentieth centurj'. 

Interrelated character of studies and improvement of practice hlany 
of the pre-twentieth century studies were interrelated and were in- 
tended to be useful to industry and to the improvement of mankind 
Thus, this too IS not merel> a modem tendency Some of the out- 
standing men who helped spin these threads of thoughts and weave 
the fabric of organization research were Bernoulli, Desaguliers,” 
Robin'on, Buchanan,'^* Gerstner, Welcher, Nordw'all,-^ Nicholson,^® 
Emerson Leslie, Hachette, Monsot, Hassenfratz, Navior, Amontons, 
Euler, Schulze,” and Sauveur ” 


Recognizing Historical Distortions 

In view of the current emphasis on organization research and in 
view of our preceding discussions, we might usefully record hero some 
of the ways that these distortions of history have occurred The use 
of a new' term ma> be helpful, of course, but it can also introduce 
distortions when it results m camouflage that breaks an otherwise 
visible ^chain of research For example, at the turn of the century the 
erms efficiency” and “scientific management” recci\ed considerable 
emphasis One book even used these terms in an effort to prove statis- 
tically the revolutionary growth of new concepts, but the author 
ac ua y Ployed only an increased use of the words The underlying 
concep 3 a requently appeared in earlier times under such terms 
as commercial organization,”” “ammai strength,” "prime movers,” 
industrial mechanics,” and “natural philosophy ” ” 

Cyert and mS, i^thls voW^ Introduction and the concluding chapter, by 
** Coulomb, loc cil 
16151, pp 100-102 

for the use of thTautToTSLds v'^ translated from the German 

published about 1831-1832) ^ Vienna, 1834 pp 15-45 (original 

** [4221 first American from the second T j i 

” [234] , pp 384-395 ^ London edition, pp 52 ff 

” [81], p 323 

[170] op cit , pp 20 ff 

*- The term ‘‘commercial organization” ma m «ai f i 
latter part of the nineteenth century IntcreSnu^ 

m example of an organ, zatmn chart can be fonL 27^°“ '''''' ™ 

In pre-tnentieth century literature, many concents Ll , , 

search can be found in oritings on natural nhd7 I 7''® ° organization re- 
philosophy It IS interesting to note 
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i. • • or- irycessive and severe criticism of 

Claims to f toaLd^ith caution It is surprising to 

predecessors should also suitable circum- 

observe the force that such ^liscouraeinff or burying 

stances and the effect they can pro u gf the 

even careful work by contcmporaric . gepjg spoke out against 

century, there were numerous occasions P^P^^f.^P.hed aside, 

false claims of originality, ^ relying on rule-of- 

S Terr-d “almost" n: attempt was made to give credit to 

and may even be used to promo ^ ^ ^ ^ ^uH command- 

cspecializednraining which can become 

ing a special vocabulary as w_ „rccision that were promoted 

Consider, for instance, the people in the scientific 

by advocates of scientific manag precision that it took 

management movement claimed ^ ^ 

years before many recognized ’ ® jg sometimes also under- 

The formation of new ,^3 ^nd, when this is the case, 

taken to promote the interests o s ^^^e pursuit of truth in 

the resulting activities can resu of literature and special 

favor of other objectives. A goo acceptance of a trend This 

conferences often aid in gaining ac institutions to undertake the 
may cause even respectable academic ^.^demic acceptance 

teaching and pursuit of ques lona , +g for years; hence the 

gives credence to folklore an j^ents when prosecuted with 

university is a fair target I'”' “ on scientific management, 

vigor. The 1911 Tuck 8*^1 Conto „nnage- 

for instance, gained conside^ . j t.-,/ nuickly following with a 
ment folklore.** Harvard assisted ^ ^ ..1,1*= The early twentieth 

tion of writings promoting promotional books, mapzine 

century -was also a fruitful made little contribu ion 

articles, and newspaper stories an historical inaccuracies 

to new knowledge, but they *d^petaate h^^ ^ 

Of course, a folklore is more firmly estao 

professors of natural philosophy See Durand 

that such men as Dr. Thurston were 

11161, p. 44. „See [11, [453, K2b ‘ 

»* 18] . 

«*t96]. 
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a fair day’s work — a type of research which is often believed not even 
to have been started until the turn of the twentieth century. 

Interrelated character oj studies and improvement of practice Many 
of the pre-twentieth century studies were interrelated and w'ere in- 
tended to be useful to industry and to the improvement of mankind. 
Thus, this too is not merelj a modem tendency Some of the out- 
standing men who helped spin these threads of thoughts and weave 
the fabric of organization research were Bernoulli, Desaguliers,” 
Robinson, Buchanan “ Gerstner, Welcher, Nordwall,^^ Nicholson “ 
Emerson, Leslie, Hachette, Monsot, Hassenfratz, Navior, Amontons, 
Euler, Schulze, “ and Sauveur 


Recognizing Historical Distortions 

In view of the current emphasis on organization research and in 
view of our preceding discussions, we might usefully record here some 
of the ways that these distortions of history have occurred The use 
of course, but it can also introduce 
d s oitions when it results m eamouHage that breaks an otherwise 

tem 'Sfin. tl’o 

emnhasis management" received considerable 

a2l v nrovTd i^^ ‘he anthor 

ret^bad The underlying 

■■mdustnal -cbanL^r "„a " 

See concluding portion of the T t 

Cyert and March in this volume ” concluding chapter, by 

” Coulomb, loc at 

^®[615],pp 100-102 

y [160] (The commencement of the fir*f u a 

for the use of the author’s fnends ™ 1^. i from the German 

published about 1831-1832) sland), Vienna. 1834, pp 15_45 (original 

1811, p 323 

"moi op ctl.pp 2011 

dunng the 

--h cap te feupd „n,np, TiaS Sphv 'r ' ^ 

P y It IS interesting to note 
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Claims to great originality or excessive and severe criticism of 
predeces^^ors should also be treated -viith caution It is surprising to 
observe the force that such claims can exert under suitable circum- 
stances and the effect they can produce in discouraging or burying 
even careful work by contemporaries For instance, at the turn of the 
century, there were numerous occasions when people spoke out against 
false claims of originality, but these protests nere brushed aside 
Critics were accused of being old-fashioned and relying on nile-of- 
thurab methods, and almost no attempt was made to give credit to 
previous research 

A closely related source of possible distortions is represented by 
the exaggerated claims that advocates of one or another approach 
may use Claims to “scientific qualities” may have this character, 
and may even be used to promote a supposed need for “scientific” or 
“specialized” training which can become the basis of a cult command- 
ing a special vocabulary as well as a common interest of its own 
Consider, for instance, the claims to precision that were promoted 
by advocates of scientific management Some people in the scientific 
management movement claimed such a degree of precision that it took 
years before many recognized its imperfections 

The formation of new professional societies is sometimes also under- 
taken to promote the interests of such cults, and when this is the case, 
the resulting activities can result m obscuring the pursuit of truth in 
favor of other objectives A good supply of literature and special 
conferences often aid in gaming academic acceptance of a trend This 
may cause even respectable academic institutions to undertake the 
teaching and pursuit of questionable subjects Academic acceptance 
gives credence to folklore and can perpetuate it for years hence the 
university is a fair target for such movements when prosecuted with 
■^gor The 1911 Tuck School Conference on scientific management, 
for instance, gained considerable acceptance for scientific manage- 
ment folklore Harvard assisted by quickly following with a collec- 
tion of writings promoting this same subject®® The early twentieth 
century was also a fruitful period for promotional books magazine 
articles, and newspaper stones Many of them made little contribution 
to new knowledge, but they did perpetuate historical inaccuracies 

Of course, a folklore is more firmly established if there is a fa'vor- 

such men as Dr Thurston were professors of natural pbilo^^ophy See Durand 
tmi.p 44 

«*[8] wSee ni, C45] [62], [SSI [913 [167] 

” 196] 
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ably biased biography of a leading figure Copley's two-volume biog- 
raphy of Taylor became well known m the field, and its numerous 
inaccuracies helped to entrench that folklore 
Some of the above charactenstics can be found m other examples 
of historical distortion As an illustration, those who write about 
automation largely ignore the fact that many similar problems were 
studied under such terms as “mechamzation” and “technocracy ” The 
writings of such men as Sir James Steuart [522] ha\e been over- 
looked, but in 1767 he analyzed the problems encountered when ma- 
chines replace men His solutions were not too different from some 
of those proposed today Those interested in automation might aho 
wish to compare the contents of the book Automation, in [166], with 
previous articles appearing m popular American magazines It al«o 
IS interesting to note that, although the author of this book sup- 
posedly originated the word “automation,” this word is the title of 
an article published two years earlier — and it was reported to have 
been in use more than ten years earlier (Sec [12] , pp 102-108 ) 


Historical Sources 

A tew of the places to turn for further leads on the historical ante- 
cedents of organization research are suggested in the following The 
sources of men’s ideas are so boundless that no effort is made to moke 
hese leads all mclusive These leads are merely suggestive as to the 
ype of place where helpful information can sometimes be found about 
the historical antecedents of organization research 

UBRARIES 

formatrVLHr’*'“t‘“‘' “t historical in- 

and 1* P “ «'e Congressional 

bruseful The W L P ' libraries may 

Of C=e“cS":rraur^^^^^ 

field - Also at Purdue University r m ™ 

ment contains valuable informabon Th^p ^'i Manage- 

Collection at the Stevem Frederick Winslow Taylor 

2 O' Technology .s also useful- 

Taylor, It BolJ m\“ b’ography 
Purdue University Personal copy m the Gilbreth Library 

« See I, pp 119-124 4or9Wi 

« See [266] 
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miortunately, nothor of these latter t.o coUect.ons :s as complete 
as historians might w ish 

E^ cyclopedias 

s,™ .. .h. old 

early research T^ao of the Encydopedie'^ The latter 

Of rrermh — 

:ir ^foTt^ — of .e 

Industrial Revolution ) ij„r mcvcloDedias, it should 

In doing historical studies in these ^^der which 

he remembered that sometimes t c ^ today, even though 

a subject uas catalopied differ from those used y, 
the basic ideas may be almost identical 

PROEESSIONAD SOCIETIES 

, f ^r^fewional and scientific societies 
Proceedings and journals of p jnany such societies 

contain useful historical informa i century, the forerunners of 

ivere not established until the f on 'e‘h c "tuj, 
these societies did produce signi can j? nf thought because 

Too often, historians have lost overlooking the 

they traced it only to the forma on j previous organiza- 

fact that usually a new society is the offshoot 

tion or activity c;„,.,pfv of Mechanical Engineers 

The formation of the American iUjead of thought to be lost 

illustrates how a new society can cause delivered at the 

Although some historically impor n attempted to trace 

early meetings of this society, ew p pjeviously indicated 

these ideas to earlier origins I . jjjj,nnal ideas may be traced 

how some of these ideas can be of the American Society 

through research on such men as e Thurston He was first 

of Mechanical Engineers, Dr Robe organization con- 

trained in the area of natural p i through such books as Nat- 

cepts can be traced to this field o s n^tury and Allied Topics 
ural Philosophy through the Eighteenth Century 

^ee 12731, pp 322,333 te ^S°found m [6881 PP 

“A good discussion o£ these soorcra and 16111 , (ound- 

« See [317Hor instance See also I3S71 Wmi 160th anno cr-ao oI tnc 

**1188] (Commemoration number 

mg of the Philosophical Maga ^^^ ® 
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and A Course of Lectures op Natural Philosophy and Mechanical 
Arts [615] 

Dr Thurston w'ls also closely associated \Mth railroading activities, 
an important branch of civil engmeenng T)r Thurston probably was 
influenced by some of the earlier railroad writings of Henry Varnum 
Poor and others Poor s ideas, are traceable to Dionysius Lardner,** 
who m turn, was influenced by Charles Babbage As explained 
earlier some of Babbages ideas evolved from still earlier writers 
Those interested m additional information on the historical antecedents 
of organization research m the radroad industry will find useful leads 
m the article Early History of a Railway Organization " Evidence 
indicates that many were concerned with organization problems in 
the railroad during the nineteenth century, and some of the earliest 
uses of organization analysis tools such as organization charts, existed 
in this area 

MAGAZINES AND PERIODICALS 

Some of the magazines and periodicals published m the nineteenth 
century are helpful in tracing threads of thought which supposedly 
did not begin until the end of that period They include periodicals 
such as the following American Journal of Science, Annals of Phi- 
losophy, 0 Magazine of Chemistry, Mtnerology, Mechanics, Natural 
History, Agriculture, and the Arts, CassiePs Magazine, a Journal of 
Natural Philosophy, Chemistry, and the Arts, Edinburgh Journal of 
Science, The Engineer Engineering Magazine, Engineering Nev>s, 
and Saentific American ** 


EDUCATIONAL INSTITUTIONS 

The records of various educational institutions are another source 
of information about early organization research The beginnings of 
industrial education, for example, go back as far as the sixteenth 
century and by the eighteenth century there were numerous people 
engaged in this activity m both Germany and France 

tbrmicrli 1 ? ^ of the industrial education movement spread 

through France and withm two years there were over 5000 people 


Alfred Dupont Chandler [1031 
Dionysius Lardner [330] 

[343 

“ 12961 pp 153-179 

[16], PP 518-523 see also [340] pp 197 fi 


niay be found m such sources 
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J 1 « m QR cities “ Some of the lectures of Baron Charles 

S',"' — “ " *“ 

institutes in England These ms industry Such schools as 

ciples and their practical r^d for study of 

L'Ecole Polytechnique, in ^ nould do m a day'^* 

such problems as the amou oublic works and the opera- 

and, also, courses on the “have been one of the 

tions of mines - Industnelle et 

sources of ideas for Henri hayois ^ 

Gmerale - similar educational activities can 

In the United States, recor franklin Institute - 

be found m such sources as the ";/j;\,,nds is revealed in 
The important influence “^„p"““Years of Sociology m the United 
Albion -W Small’s article, ^ o„ Education also pro- 
states” [506] Reports of the Commis country- 

vide interesting information as they had 

An analysis of many of these 
considerable influence on today s re 

histories avail- 

Although a complete history of ““ 

able, this chapter has sugges Those "who wish to follow 

be traced back through the ; j.nds in publications such 

evolution of other ideas may n rggi and Guide to Busi 

as the Harvard Guide to Ground on sixteenth, seven- 

ness History [331] A useful goner ^ found in such wor s 
teenth and eighteenth century ou threads of thought are in i 
as those of A Wolf - The more and Fifty Years 

cated in such books as the Ormn of So^ Unvick Papers 
Progress m Management »' In Lepawsky’s interesting 

on the Science of “ amzation researcher 

book [340] may be useful to the o g 


" [174] , see 11, title page and “Introdu tVnght, op oil 

•H2861,pp viS 58[447],PP 

-Hudson [2861, op at , P 56 5b 1-506] and [6071 

“[300] Ccmquiemecahier),P 18 60 Albion W Small I 

** 13001, op cil (onzieme cahier),P ei [17] 

” [186] 
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Conclusion 

It IS reasonable to suppose that the study of historical materials 
has more than intrinsic interest, and that the progress of research 
can be speeded by understanding the historical antecedents of or- 
ganization research It »s possible that attention has been diverted 
from this kind of research activity only because many people have 
not recognized the existence of any important pre-twentieth century 
research As this may have resulted from the fact that the historj' 
of events has been distorted by myths, fables, and folklore, v,e can 
regard this chapter as an attempt to clarify the picture In any event, 
this chapter illustrates how research threads of thought can be traced 
back through time to establish a better understanding of the historical 
environment out of which today’s ideas have evolved As a further 
aid in the latter direction, we have suggested some sources that are 
likely to prove useful m initiating a study of historical antecedents 
of contemporary organization research 


**Tiii3 work extends back through many centuries, and the efforts of PKto and 
Aristotle, as discussed in R P McKeon (ed ) 13811, pp xv ff , are only the best 
known of such "classical” efforts See eg tlUl and [134] For further work on 
military organizations, see Vegetius’ "De Re Mihtan” as published m I570o], 
V Th®re is also a distortion which arises from associating all such writings 
with Western (occidental) traditions only This distortion may be readily cor- 
rected, however, by reference to “Art of War” by Sun Tzu, as reproduced on 
^aldQnms] ^ antedates the work of Plato and Aristotle), or Ibn 
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parch on organizations is 

The dominant feature of that is being done No 

Its diversity No brief survey ^ to subsume and order 

theory of organization is compre sacred enough to res rain 

all that we have studied, ^“<1 ^ g^en March and Simons 

or limit new kinds of research activrty than 

theory [367], more comprehensi ^rch on organizations is 

most, IS a limited statement of wh important re- 

about Its own authors have “ ^ behavioral theory o e 

spects— March by his work wi hfewell and others on 

firm [143], and Simon by his hlem-solving behavior [419], 

Simulation of human 

Ev^denoes o/ D*vorsitV 

h there is no union 

As in other nev and expan^dmg 6"’^^ “^"I'one, among 23 speakers, 
shop Anyone can play In this .rented business nnd mdus^ 

at least 8 kinds of backgroun s nhcs, political „ 

trial administration, economics, m^hem^ 

chology, social psychology, for an ab.litj-or a willing 

the=e fields have not aln ays t e of the 

ness — to -work together , extent and na ur 

One quick and crude see m what journals it 

dnersity in contemporary res 
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been pubhshed What do aurveyom hke V A Thompson [54^1, Blan 
and Scott [76], op March and Simon [367] include in their footnotes 
or bibhographiesV What sources do the contributors to a symposium 
hke Hiires Mode™ Organizatum Theory [247] acknowledge? Where 
do editors hke Etzioni (184o] J D Thompson [542] , and Rubenstein 
and Haberstroh [467] find selections for books of readmp? From 
the'^e seven books all published since 1958, I made a tally of 600 
journal citations summarized m Tables 1 and 2 ^ 

The tally shov/s that anyone who aspires to master the literature 
about organizations muat watch a \er> large number of journals In 
592 listings many of which represent the same reference named in two 
or more books more than 100 different journals and periodicals are 
mentioned Haire’s book alone, m 112 references, includes references 
to 46 journals March and Simon in the first 10 pages of a long 
bibliography include references to 57 Even if we look only at the 
journals from which authors and editors draw most frequently and 
which, for any one book account for half of the total references or 
selections, we get the list of eighteen journals presented m Table 2 
These range from obvious choices like the Administrative Science 
Quarterly to “sleepers’ hke the University of Iowa Studies in Child 
Welfare, which is important because it published much of the research 
of Kurt Lewm and his associates 

The high variance among authors and editors in the sources which 
they use justifies Haire’s comparing modern theorists and the organi- 
zations that they study to the blind men and the elephant of Indian 
folklore In Haire [247], for example, only one-third of the journals 
mentioned are referred to by more than one author Fewer than one- 
tenth are referred to by more than three authors, and only one {Human 
Organization/ Applied Anthropology) is mentioned by more than half 
the participants in the symposium Blau and Scott [76] and V A 

II should confess the crudeness of my methods by indicating for each book what 
I counted 

hoglaphy^"^ journal references m the first 10 pages of a 40-page bib- 

Etziom All selections which were taken from journals 

Haire All footnotes to journals or end^f-chapter journal references 
bibliography^ Simon All journal references m the first 10 pages of a 36-page 

A" l™nal references m section introductions 
trr tten by editors plus all .elections feten from lonmak 

V A iu"'’”’’""', “'''“‘■“-si.h.ch mere taken from journals 
any cLk Surf f *“ l^rnals (but unhappily mithont 

any cneck lor duplicate references to the same article) 



desegregation or INTFGRATIO^ ? 41 




Table 2 Journals Representing Half of Ae Total Journal References m Current Books About Research on Orgamrolvms 
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Thompson [544] , \vith a strong sociological bent, dra^^ a third of their 
references from the American Sociological Review and the -4m€ncan 
Journal of Sociology, but March and Simon [367], with a broader 
perspective, take less than 15% from the«e tvo journals and drau 
much more heavily on psychological sources Of the books of readings, 
Etzioni’s [184a] and J D Thompson’s [542] are primarily socio- 
logical in origin, but Rubenstem and Haberstroh’s [457] dravs more 
heavilj from psychology, business, and operations research 

There is no professional organization that can attract the loyalties 
of all the varieties of men ■who are involved in contemporary organi- 
zational research Of all the journals we have listed, none (including 
such new and interdisciplinary efforts as the Administrative Science 
Quarterly or Management Science) publishes a really broad range 
of materials on organizations 

IMPLICATIONS OP DIVEBSITy 

In its variety and lack of clear structure, contemporary research 
on organizations shares much with such other areas of science as 
operations research or biochemistiy, where burgeoning investments 
of effort and funds and deliberate attempts to cro^s old disciplinary 
barriers also keep things in a state of flux A good deal of the excite- 
ment m organizational studies today results because we have not 
settled basic questions about boundaries to the field, about approaches 
to theory and re«earch method, and about claims and counterclaims 
from established traditions like «ociolog> and from new entrepreneurial 
coalitions like the management sciences for control over future de- 
velopments Today is a time for desegregation — a time when our most 
important task may be to find wajs to facilitate interaction among 
those interested in organization thcorj It is a tune for redefinition 
of relatiOD<ihips among rc‘=earcb groups and research efforts 


Progress in Desegregation 

In the rest of this chapter, let us first review the kinds of desegre- 
gation that have occurred and that arc beginning to occur Then let 
us ask what other dev clopraent'^ arc needed to bring about an inte- 
grated science of organizations 

COLLVnORATION AMONG nEIIAVIORAL SCIENTISTS 
The most obvious progres«: in desegregation has been among the lic- 
havioral scientists interested m organizational proccs-C'* The coaI« 
of distrust and di-^dain which m the past have kept p«vchologi-t^ 



44 GENERAL PERSRECTI^ ES 

,„o.olog.sts, economists, and pohtacal scientists “d 

occasionally burst ,nto flames Tiet for mcreas.ng numbers 
these disciplines the studv of organisations- ike the study o famil e 
01 of international relations- has provided a focus for fruitful collabo- 


ranve euoris renm 

ForccM early statements by men hive Barnard [44] and Simon [500] 
pointed out that the processes oi organizational behavior ^vere not the 
province of «ociolog> , psychology or economics alone , but they had little 
re'earch to draw on to prove their point The dissolution of traditional 
boundaries really began to occur through the expansion of beha\ioral 
research of all kinds after World W ar II Several things contributed to 
this expansion First each of the behavioral disciplines renewed efforts 
to broaden its boundaries In social psychology, for example, men hke 
Kurt Lewin [344] began to applv their theories and their research 
methods to the analysis of problems that had previously been left 
mostly to the attention of sociologists and anthropologists Sociolo- 
gists, in turn began in greater numbers to run laboratory experiments 
on small groups as a means of satisfying their desire for better controls 
and more discriminating tests than they could obtain through field 
observations and surveys of social behavior The increasingly strong 
empirical interests of both groups made it relatively easy to work 
together m the general area of social psychology without reference to 
overworked differences of “philosophy” between psychologists and 
sociologists Equipment like tape recorders and methodological de- 
velopments like new survey techniques, sociometry, and interaction 
process analysis helped both groups in their research 
An empirical tradition has been slower to develop in political science 
and economics, but some progress is being made Economists are be- 
ginning to study how people define goals and expectations, how they 
make choices and decisions and how they negotiate and bargain wuth 
one another Political scientists have helped in the development of 
our understanding of attitude and value formation, of social influence 
processes, and of informal relationships within organizations 
One result of the proliferation of research efforts and the challenge 
of bnnging diverse findings together has been the recent growth of 
theories with multidisciplinary ongins Argyris [22], for example, has 
combined propositions about developmental tendencies in human per- 
'=onality with propositions about the structure and dynamics of or- 
ganizations to develop hypotheses about what organizational experi- 
ence does to individuals and groups Argyns’s work blends ideas from 
clinical psychology and anthropology March and Simon [367] draw 
more heavily from cogniUvely onented studies for their theory of 
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mary identification is with the institutional field rather than with one 
ol the social sciences 

In marketing, for example, Kuehn [325, 204] has applied statistical 
learning models of the Bush-Mosteller-Estcs variety to analyze ques- 
tions like shifts in consumer Vand preferences In the field of man- 
agerial controls Stedrv [516] has applied basic notions about Ie\el 
of aspiration to the impact of budgets as a device for controlling per- 
formance His research is an interesting mix a firm basis in ideas 
derived from psychology the extension of the«e ideas to formulate 
some normative models for the use of budgets, and the execution of 
a senes of laboratory experiments to ‘i««:es3 the validity of the norma- 
tive models Churchill [121] has tried much the same thing in his 
study of the effects of management audits on group performance 


Problems for the Future 

To get greater scope m our research and theories, other trends 
toward desegregation need to be encouraged I shall discuss scxcral 
of these briefly 


NORMATIVE AND DESCRIPTIVE APPROACHES TO ORGAMZVTIOXAL 
RESEARCH 

Relatively little progress has been made in breaking down barriers 
between essentially descriptive efforts to increase our understanding 
of how organizations work and cssentnllj normative efforts to make 
organizations work better Let us consider three kinds of normative 
approaches to organizational problems 
The first of these is the morally normative tradition, particularly 

anmoaerV''™"’ '‘"n For adrocates of this 

SZited Th “Samsations do and hon they operate is 

whl 0 t asserting the goals tonard 

vh ch Ss r than in studying the means by 

dissection ’ “ “ T’"'’™ analytical 

[510 “th Ba C^-an-ts in lirea 

lolU] with Batchelder’s normative analvsis r 4 Qi r^<• +v,« a * 

produce and use the A-bomb ^ ^ decuion to 

■^“‘‘'“^hip between descrip- 
do n^seek e« '•'ffl^lt The latter 

knonn to attack people who uree ™P°®'t“aa. and they have been 

““different” to questiLs of value ” '“P'""’'* approach for being 
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The second kind of normatne orientation is seen in economics and 
m the newly developing fields of management science and operations 
research Here attitudes seem to represent a greater confidence than 
most psychologists and sociologists have in the essential rationality 
of human behavior and a greater impatience than most psychologists 
and sociologists have ^Mth simply describing things as they are 
Economists and operations research analysts are interested in things 
as they should be they observe organizations and their environments 
in order to develop analytical models which will enable the organiza- 
tion to make more rational decisions Their essential motivation may 
be to prove that they are smarter than managers 
The third orientation is that of some psychologists and sociologists 
who belie\e that from what wc have learned about human behavior, 
we can prescribe more effective ways of organizing human effort 
Skinner’s Walden Two [505) js one of the more fanciful and more 
interesting efforts of this kind, and books by Likert [350] and Mc- 
Gregor [380] on the more prosaic problems of running a business firm 
also fall into the same category Their arguments are more sophisti- 
cated, but their point of view is a first cousin to the views of the 
Utopians or the classical management theorists 
Desegregation of noimative and descnptne interests is important 
to the progress of organizational research for two reasons First of 
all, a great deal of the normative research on organizations does not 
rest on very \alid assumptions about how the world works or about 
the extent to which the world will welcome new suggestions for or- 
ganizing Better models in economics and operations reseaich and bet- 
ter judgments about basic questions of values and ethics in organiza- 
tions will come from more adequate descriptions of what organiza- 
tional systems are like and of what the effects of various kinds of 
shocks and disturbances to the system will be 
On the other hand, a great deal of our descriptive re'^earch is going 
to be wasted unless it takes better account of the directions in which 
the World is moving Leavitt [336, 337] has pointed out that much 
of today’s research on subjects like patterns of supervision has little 
significance for the kind of world that may exist tomorrow when 
Computers and new analytic techniques for decision making are a 
uiueh more conspicuous part of the management picture 

UNHUMAN ASPECTS OF ORGANIZATIONS 

Another desirable kind of desegregation is that a Inch mil bring 
real interaction between those who see organizations as aggregations 
of people and those for whom the human element is relatnolj unim- 
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po^tant The former are likely to work from two mam assumptions 
(1) that interactions among people are the only kind that an organi- 
zation theorist needs to worrj about and (2) that the interactions 
with others within an organization are a major focus of interest and 
motuation for people The unhuman’ group is inclined to ignore 
people <5ometimes because they do not believe that people are a very 
important ■variable in organizations but perhaps more often because 
efforts to build human behavior mto organizational models greatly 
complicate the task 

A glance at Tables 1 and 2 suggests that so far at least most 
researchers have treated organizations primarily as aggregations of 
people Mo®t studies are printed in journals of sociology or psychology 
Yet particularly in modern industrial and mihtary organizations, much 
behavior can be predicted without reference to the people involved 
simply by analvzing the machines the information transmission de- 
vices and the automatic decision and control systems that are used 
There is a well-developed field called human engineering, which deals 
with the interactions of individual men or small work crews with 
machines There needs to be a comparable field for the total organiza- 
tion which will explore the important interactions between men and 
the machines that are their partners in the total functionmc of the 
organization 


Even before computers and automatically controlled and self- 
3 P™d“«‘>on systems, interactions with people on the job 

b behavior as we have 

ratio bT ” 

anLer morale " productivity 

amLaLcokle “'“I mteractions 

that occur outside the”imf?XenedLr oX*" 

Dubm 11711 finrl tAAci 1 . ” o^^amzation-related activities 

interest for most people ThTwa^rwhoh™”™" 
has much to do with the experienL of i3 “^“isation performs 
ships, in bonlmg leamies Ld in otbe r*^ “'“bers in family relation- 
job experience ^ recreation and oil the 


COMPARATIVE STUDIES 

cu^^entaldttlmer^ today .s veiy 

■various traditions to Europeans hkJw T 

r...i s™. 



DESEGHEGATION OK INTEGRATION? 49 

centers like the Tavistock Institute, the Social Sciences Research 
Centre in Edinbnrgh, or the Institute for Social Research in Oslo — 
has found its way into our surveys and summaries. A little has also 
been done by men like Abegglen [2] and Udy [557] ^ to study or- 
ganizational behavior in nonwestern and noncontemporary settings. 
Yet it seems to be true that symposia on things as culturally neutral 
as the biological and biochemical bases of animal behavior draw' more 
extensively on research done in other countries than this symposium 
does [253]. 

Our points of view in many areas could benefit from greater atten- 
tion to the W'ork that has been done overseas, particularly that which 
is published in other languages. Sweden, to take just one example, 
has provided many interesting, but little-noted, studies which bear 
on problems w'e are interested in. Hoglund [279] has elaborated and 
applied Sune Carlson’s [97] ideas for describing executive behavior 
to give a map of the activities of top managers in relation to their 
external environments. Wirdenius [605a] has studied new ways to 
describe supervisory behavior. Faltstrom [185], like Dalton [152] in 
this country, has done an interesting and sensitive analysis of the 
ways in which management organizations differ in Ptaotice from the 
formal models we sometimes use to design and describe them. Dahl- 
strom [149] has done a detailed field study of communication pat- 
terns and problems within industrial organizations. 

Four very different Swedish reports cast light on the much-studied 
questions of employee attitudes and satisfactions: a field 
with different patterns of supervision in a telephone company (11 ester- 

lund [596]), an analysis of the “ that 

insurance companies (Henriksson [26o] ), stu ics o “ 14461) 

affect feelings of satisfaction among bank ■’™P'7^'=V',^rbe^ 
and a very ambitious comparison of job and 

workers in a newly industrialized community and in an established 
urban center (Segerstedt and Lundquist [4 , J • . 

To these we might add studies of 58^ n 

in marketing organizations (Rams rom 'p^l'toan 

attempt to develop ways to select P [444]), factor 

framework of ideas about what "“f^'^.^^^ltwork on intra- 

analysis of work group .‘ paulsson Frenckner [431, 

company pricing and business plann g 

Stidies like these afford one way to 
tests of the validity of propositions in organ . 


' See also Chapter 11 by Udy in this volume. 
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fully, we will be able to find ways to attain a greater interchange of 
hypotheses and data from otlicr groups around the world Sometime 
m the tradition of the International Geophysical Year and the year 
of the Quiet Sun, it might eacn be appiopnatc to plan a year's pro- 
gram to concentrate on the kinds of con.paratiie studies ol organi- 
zations around the world that would do most to tost the theories wc 
now have and to give us a base of new data on which to build better 
theories 

RESEARCH STRATECIFS 

Progress toward effeetue integration of our knowledge about or- 
ganizations presumes some positive actions on the part of those en- 
gaged m research to broaden the scope and imjirove tlic value of the 
studies we do One of these actions is to «cek, bj new empirical work 
or by rev lev of what has already been done, some accommodation on 
the assumptions and issues nhich still divide us Research in organiza- 
tions remains an art of advocacy as well as of analysis On any aspect 
of organizational behavior that can be named, more facts arc needed 
On some issues, like the question of how organizations translate in- 
formation from their environments into definitions of tasks to perform, 
very little useful data of any kind have been gathered On other issues, 
like the effects of different patterns of supervision, we have masses 
of data— but still not nearly enough to answer very many questions 
well 


Large scale systems studies arc one promising way of collecting 
needed data Even discounting the optimism of some advocates of this 


approach and acknowledging the difficulties of handling complex net- 
works of variables, there are still signs of progress The air-defcnse 
and logistic policy experiments (Chapman et al , [105] , Enke, [182]) 
show that, even in large 8> stems, significant sets of relationships 
among variables can bo isolated as manageable subsystems In Bonini’s 
[79] * general simulation of the operations of a firm, in Cyert and 
March’s [143] * simulations of specific decision-makmg subunits 
within fiTOs, and in many management games, computer programs 
produce highly realistic matches to the behavior of real organizations 
As we develop better languages to characterize the structure of such 
simulation programs, we have a new language m which to propose 
hypolhc'^cs and theories 


Another >mportai.t step m research mvolvea replication and elabo- 
ration ot stiidies that have already been done This is perhaps the 
most efficient way to find out what sorts of concepts and hypotheses 


s See al«o Chapter 15 la this volume 
* See Chapter 16 m this volume 
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have long-run survival value In a few areas we have done replications 
with highly beneficial results The early experiments on participative 
management patterns, for example, draw dramatic attention because 
of their apparently solid demonstration of the immediate practical 
benefits of participation The early research of Lewin, Lippitt, and 
White [345], Coch and French [129], and the University of Michigan 
group (Kahn and Katz [100c]) are among the most widely cited 
studies in the organizational literature Yet m each case, the original 
groups have done elaborations of the original experiments (Lippitt 
and Whyte [358b] , French, Israel, and As [207] Morse and Reimer 
[407]) and hare found that the simple relationships which they first 
hypothesized between participation, satisfaction, and products ity do 
not hold up As a result, at a time when participative notions may be 
at a peak in terms of popularity with managers, we are reopening 
many old questions to establish more clearly the conditions under 

which these methods will and will network 

The communication network experiments are another exam^e of 
what replication and elaboration can contribute ear y e^en- 

ments of Leavitt [333] related 30 b satisfaction ^ 

communication network But later studies by Trow [550] and Mulder 
[4091 have recognized the ambiguities in this hypothesis, S'^en 
Se of the nLorks used, and have tested -het er sa^mn 
IS most highly related to centrality in common cations system^or 
to other variables that happened in Leavi s c^P 
cident with centrality — autonomy m ac ion an j different 

tivities of others Leavitt focused originally on *^0 effects of differen 
network restrictions on task performance 

others [241, 242] found that the amount of ^ 1 ' en for plann mg 

the communication network that prevailed during the pemd 

and the placement of “ “‘e^Work that Shuro [497] 

into account in predicting gcc^P P" suggesting wajs in which the 
andMcWhinney [386] su„e like Glanzor and 

Guetzkow hypotheses should be m ^ j ti,p„ze much 

Glaser [217], would include tha* - ^ ^ .tudies How- 
from the kinds of experience we ha experiment have en- 

ever, replication and elaboration o Questions about behavior 

abled us to ask sharper and more meaningful qucstio 

in communication nets subjects inava- 

The need to study a process by u g ^ j replicative efforts 

nclj of environments is one important (jui, M.l- 

which many recent studies emph®''^, e ’ rc-earch budgets 

gram [400] , French, Israel, and As I 1 u,l rcadv rou- 

t.miditv about complicated experimental situation 
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tmes for conscnptmg college students or ro.litory personnel produce 
■knorrledge of limited usefulness What college sophomores do. alas, 
ma> not bo much more relevant than the behaMor of monkeys for 
predicting ho^ executives nurses, or research scientists v. ill perform 

It i<= al'o imnortant— as Tannenbaum Wc^chler and [b6b\ 

suggest-to increase the snan of time over which research groups keep 
contact with the organizations they are «!tud>ing Man> of our notions 
about the effect of leadership style communication procedures, pat- 
terns of participation new technology and many other variables are 
based on experiments or field studies that studied reactions for only 
a short penod of ume after a change or a new force was introduced 


Prospects /or Real Integration 

In the foregoing I have stressed the diversity of contemporary 
organizational studies I have suggested that what is happening — and 
what we should encourage to happen — is mainly a process of breaking 
down the loose sets of barriers that now constrain what we notice and 
accept as appropriate research I have characterized this as a proce«s 
of desegregation What now about the prospects for real integration? 

It IS unlikely within the foreseeable future that anyone will be able 
to define the content and scope of organization theory as well as we 
once thought we could define some areas m physics, biology, or psy- 
chology If we reach an agreement about organization theory, m fact, 
our experience in these other fields suggests that organization theory 
will be dead and the study of the institutions with which it was con- 
cerned will proceed with renewed vigor imder some other label 
But efforts toward integration are important It would be useful 
within the structure of an existing professional society or under the 
sponsorship of a new society to provide more regular, more highly 
interdisciplinary forums for the planning and evaluation of research 
on organizations It might be useful to have a journal devoted to or- 
ganizational research which printed a greater variety of kinds of re- 
search and attracted a greater variety of readers than the current 
journals do Broad efforts like those of March and Simon [367] or 
Blau and Scott [76] to summarize and structure what we know about 
organizations also make a major contribution Although such efforts 
0 integrate are doomed to a short lifetime m such an active field, 

knnw^.7 fill 

trto otw? done and in provoking at least some of 

nrono'ie ™ niadify the boundaries and structure which they 
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APPLIED ORGANIZATION CHANGE IN 
INDUSTRY- STRUCTURAL, TECHNICAL, 
AND HUMAN APPROACHES 


Harold J Leavitt 


THs IS a mapping chapter It is part of a sea.ch ™ 

complex organizations, m this instance, through consi era lo 
eral classes of efforts to change ongoing organizations Approaches to 
change provide a kind of sharp caricature of underlying behefs and 
prejudices about the important dimensions of organizations Jbo J 
perhaps, they provide some insights into areas of real or apparent 

difference among perspectives on organization t leory fn,,nH it 

To classify s Jeral major approaches to change, I have found d 
useful, first, to view ^ J’” the variables 

at least four interacting vanables loom P ^ rTrirniro 1) 

of task, structure, technology, and actors ™ 

Roughly speaking, task numbers of d.ffcr- 

manufacturmg, servicing, “ uhich may exist m com- 

ent, but operationally meaningful, subtask 

plex organizations j.ut with the qualification that acts 

..X — ”“;”S sx — ■ 

like ^\o^k measurement, computers, o 


^Many of the ideas i 
cliaptcr m [360] 


I tins chapter arc ex) 


,pwlcd ami resulted m tl,e aull.or's 
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nCURE I 


elude both machines and programs in this category, but with some 
uncertainty about the line between structure and technology 
Finally bj structure, I mean systems of communication, systems 
of authority (or other roles) , and systems of w ork flow 
These four are highly interdependent, so that change in any one 
will most probably result m compensatory (or retaliatory) change in 
others In discussing organizational change, therefore, I shall assume 
that it IS one or more of these vanables that we seek to change Some- 
times we may aim to change one of these as an end in itself, sometimes 
as a mechanism for effecting some changes in one or more of the others 
Thus, for example, structural change toward, say, decentralization 
should change the performance of certain organizational tasks (indeed, 
even the selection of tasks), the technology that is brought to bear 
(eg, changes in accounting procedures), and the nature, numbers, 
and/or motivation and attitudes of people in the organization Any 
of these changes could presumably be consciously intended, or they 
could occur as unforeseen and often troublesome outcomes of efforts 
to change only one or two of the vanables 
Similarly, the introduction of new technological tools— computers, 
for examplcv-may cflect changes in structure (e g , in the communica- 
/th" n “n” fir *''■= organization), changes m people 

n r rZn oot-vities), and changes in task 

Lm ‘“^ks may now be- 

come feasible of accomplishment for the Brst time 

curthXhfte'sT’' f”" P^sumably branch 

Ve can Inrn ” other yanables 

categorizationlTIvlln"^^^^^ ^ 

change-approaches that differ -rket TnX 

and their ordering of these four vanables ® emphasis 

peS“,tohTl;'!°stlfor off 

Human relators must inaent teehn.c;i devioerforlptmentf them 
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ideas, and they must evaluate alternative structures classing some as 
consonant and some as dissonant with their Mens oi the world Struc 
turahsts must take stands on the kinds of human interaction that are 
supportive of their position and the kinds that threaten to undermine 

Although I differentiate structural from technical from human 
approaches to organizational tasks the diffcrentiotion is m pom s 
of origin, relative weightings and underlying conceptions and values 

not in the exclusion of all other variables ,i r i + 

This categorization must be further complicated by the fact that 
the objectives of the several approaches to organizational c ange 
not uniform All of them do share a considerable interest in 
solutions to tasks But while some of the techmca approaches ocus 
almost exclusively on task solutions that is on of^de^ 

cisions some of the people approaches are ^ imnroved task 

performance of task subsequent f ® coaches several 

solution serves as a common goal tor all ol t IP ,, 

carry other associated objectives that neigh a mos onnroaches 

eyes of their proponents Thus some of the 

were almost as concerned with maintaining a po people ap 

preaches are at least as interested in p p.mnm'c of tasks 

fulfill human needs as they are in efficacious , ^orlntlons 

The several approaches are still * “big a^rtlm^ 
in the causal chains by which they are PP . example are 

intended changes Some mediating intervening 

not aimed directly at task but at pe p , j change people 

^anables In these approaches one changes “"^fperaches 

to improve task performance Similar > ’ tppjc to change 

'cek to change people in order to chang for people B c 

performance and also to make 1 fc tiipmcehc® 

can turn now to the several varieties of efforts themsefve 

The Structural Approaches 

. 1,^ ehanging structure scorn 

Appficd efforts to change organizatio > ,jor 

lo fail into four cln«'=cs FiM ‘struc ura of tlic (ktiuf- 

^nochanwm of the “classical” organiza ion noncmpiric il or- 

‘"c,fogicaf,fargcfj mifitarv -based thinKing fom.lnr prm- 

ganization tficorj , tficrc evolved the optimizing struc- 

cjplcs” for optimizing organizational per o ^nah •‘C” from 

lure Thc«c are dcductnc appro ichc'; cariai h 
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t'lsk backvv'vrds to appropriate divisions of labor and appropriate sys 
terns of authority The«e early structural approaches almost always 
mediated then activities thiough people to task One improves task 
perfonnance b> clarifying and defining the jobs of people and setting 
up appropriate relationships among these jobs Operationally one wor 
ritd about modifjing spans of control defining nonoverlapping areas 
of re pon«ibility and authoritj and logically defining necessary func 
tions 

In retrospect most of us think of these early approaches as ab 
stractions formal and legalistic and poorly anchored m empirical data 
They were al^o almost incredibly naive in their assumptions about 
human behavior In fact almost the only assumptions that were made 
were legalistic and moralistic ones that people having contracted 
to work would then carry out the terms of their contract that people 
r* igned ie«pon«ibihty would necessarily accept that responsibility 
that people when informed of the organizations goals would strive 
wholeheartedl) to achieve those goals 

The values undcrljing thc^c early approaches were thus probably 
more authoritarian and puritanical than anything else Order disci 
plino «jstcm and acceptance of authority seemed to be dominant 
valuer Tlic objective of course was optimal task performance but 
within the constraints impo«cd by the hierarchy of authority 

In one variation or another such structural approaches arc still 
widol) applied It IS still commonplace for consultants or organization 
planning departments to try to «olvc organizational problems by re 
defining areas of responsibility and authority enforcing the chain of 
command and «o on 


A second widc'iprcad approach to 'structural change allied to the 
fir«t somewhat more modern and sophisticated and somewhat nar 
rower too is the idea of decentralization The idea of changing or 
ganization* bj decentralizing their structure was probably more an 
ention of the accounting profession than anyone else though it has 
been ^^ldel^ endorsed by structuralists and by human relators too 
Uinost uobodj IS against it Not too long ago I heard the senior 
ollicor of one of the nation s largest consulting firms remind his large 
staff of y onng consultants that their firm ,i as founded on the bedrock 
principle of decentralization 


Decentralization affects the performance of tasks partially through 
1 S intencning effects on people Bj creating profit centers one pre 
sumahh increases the motivation and goal oriented behavior of local 
manager. One also adds flexibilitv so tint variations in technology 
appropriate to the different ta-ks of different decentralized noils non 
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become more po‘=siblc, so do sub'v ariations in structure, and local 
variations in the use of people Decentralization can be thought of 
as a mechanism for changing organizations at a meta level, providing 
local autonomy for further change Thus, within limits, decentralized 
units may further change themselves through the use of any one of 
the many alternatu es available, and perhaps for this reason no group 
has questioned it, at least until the last couple of years 

Recently, two other structural approaches have shown up, but they 
have not yet reached a widespread level of application One of them 
IS best represented by Chappie and Saylcs [107] Theirs is a form o 
social engmeeimg aimed at task, but via people They see o ino i y 
the behavior of people m order to improve task performance, but they 
do it by modifying structure, in this case, the flow of work Out of the 
tradition of applied anthropology, they argue that planning of work 
flows and groupings of specialties will directly affect the morale be- 
havior, and output of employees One of the failings of earlier struc- 
tural models, in their view, is that the design of 
entirely determined by task and technical variab cs, an 
account of human social variables They provide 
to show that appropriate redesigning of work, in a social engineering 

sense, affects both human attitudes and output ,„ni,»Bhnna 

I cannot overlook in this discussion of structure t^ impl cations 
of a second approach— the research on commumca ion ^ 

I know of no direct applications of this 

real world, though it has had some mdirec m affect 

planning In that research, variations in commun , 

both routine and novel task f 

results suggest that appropriate communication 

considerably within a complex organization depend mg upon fte^type 

of task that any subunit of communication 

highly programmed repetitive tasks, hig y human costs 

structures seem to operate most efficien y, communication 

Tor more novel, dl-structurcd tasH more 

nets ^ith larger numbers of channels a 
members seem to work more effectively 


Technological Approaches to Organisational Change 

. IS Tavlor’s Scien(!/ic 

My first entry in this technological c g father, Frcd- 

hlanagement [539] Its birth date was ar ^ j jj none 

enckW Taylor tools were work mea.— 

of the abstract deductive flavor of tl 
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the clsesic p'ograinrmTig of the labors of Schmidt, the immigrant pig- 
iron handler at Bethlehem on to the more sophisticated forms of work 
moasurcrrrnt and analysis of succeeding decades, Taylorism has con- 
stituted a significant force m influencing task performance in American 
org'iniz'itjons 

Scientific Management almost from its inception, took a position 
0 it^idc of the ta»k not of it Ta>lor created a new technical skill— 
mdustml ongincering — and a new cla^s of specialized practitioners 
tin. indu&trnl engine ors Theirs A\as a staff skill, a planning skill They 
■Vi ere the organizer' and designers of work The Schmidts were the 
doers 

Like tin carl\ structural approaches, Scientific Management was 
thu' to a groat extent ahuman, perhaps even inhuman For in creating 
the separate planning specialist, it removed planning from its old 
location— the head of the doer of work Many observers, both con- 
temporary’ and subsequent, saw this phase of scientific management 
as downright demeaning of mankind Taylor put his foot deeply into 
hi® mouth by «aying things like this "Now one of the very first re- 
([Uircments for a man who is fit to handle pig iron is that he 
«hall be "o stupid and so phlegmatic that he more nearly resembles 
the ox than any other type He must consequently be trained by 
a man more intelligent than himself ” * 

But despite the flurry of Congressional investigations and active 
counterattack by Taylor’s contemporanes, Scientific Management grew 
and prospered, and radically changed structure, people, and the ways 
job' got done Indeed it spread and flourished until no self-respecting 
manufacturing firm was without time-study men, methods engineers, 
work standards, piece rates, and job classification schemes 
The range of Scientific Management, however, was limited by its 
rclatuoly smple tools largely to the programming of eye-hand and 
rau do job‘5 Though Taylor and his fellows were ready to generalize 
their methods to almost any organizational problem, the methods 
om'c \cs fell pretty short when applied to judgment and think -type 


If one asks why Scientific Management flourished, several reasonable 
ansuors appear The cnaironment of the day, despite counterattacks 
ba Lpton Sinclair and others, was probably supportive It was an 
cn\aronmcnt of growtli, expansnencss, and muscle flexing Work m 
<^>'ciplines was supportive, too Psychology, for example, 
P y'lologically oriented, concerned with individual differences 


s Quoted from Taj lor [530] 
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and anxious to be treated as a science Hence it, too, was measurement 
happy = Finger dexterity tests meshed neatly -nith Taylor’s motion 
study 

But most of all. Taylorism, like many other ideas, seemed to be 
carried by its own operational gimmicks — by its cheap, workable, 
easily taught techniques and methods 
Scientific Management receded into a relatnely stable and un- 
dramatic background in the late 1930’s and 1940’s and has never 
made a real comeback m its original form But the technological ap- 
proaches were by no means dead The development of operations 
research and the more or less contemporaneous invention and ex- 
ploitation of computers have more than revived them 

1 submit that operational operations research methods for changing 
organizational problem solving can be reasonably ^ ® same 

category with Scientific Management They have both develope a 
body of technical methods for solving work problems Thej both are 
usually external in their approach, essentially separating the plan- 
ning of problem-solving programs from the routine ac ing ou 
solutions Operations research, too, is quickly deie oping in i 
erational form, a new class of hot-shot staff specia is s, in m ^ 
analogous to the earlier staff efficiency man What ^ 

of come, IS the nature of the techniques, although there may be 

larger differences that are not yet so clear 

The operations research and information processing e 
turning out to be, if not more general, at 

classes of tasks that Scientific Management could not touch (^3chu 
and AVhisler [496a]) Now armed with linear P^Sramm mg mo ho J, 
one can approach a task like media selection in an adiertis.ng agcncj , 

though it -would have been nonsense to time Btu y 1 moMc 

But note the over-all similarity Change the ^ 

from Bethlehem, Pa, to Madison Avenue, the time from 

>Sce for example Bondix’s [671 account of the early enthu 
cholog.sts He quotes Hugo Munsterberg npprai'ing P 
PSJ chology m 1913 „ „,c 

• . 6hll more important than the talucd comm nation, »oon as 

cul/ural pain xchtch vnll come to the • energies may be unfolded 

ftcryonc can be brought to the place tehcrc « f-conomic cTpcnmcntal p«y- 
°nd hti greatest personal satisfactiem secure ^nixtmcnt of vrorl and p^yehc 
chology offers no more inspiring idea than and dt^ccnimgf 

schch mental dissatisfaction inlh the icor , » ntcrfoicmg joj ;fr/rft 
^ent, may be replaced in our social eommunity V 
*«ncr ftormony 
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1962, the costuming from overalls to gray flannel suits, and the 
ta«iks from simple muscular labor to complex judgmental decisions 
Turn worried laborer Schmidt into worried media executive Jones 
Then replace Taylor with Chames and Cooper and supplant the 
stopwatch with the ccmputei It is the same old theme either vay — 
the conflict between technology and humanity 
A distinction needs to be drawn, of course, between operational 


operations research and other computer-based information-processing 
approaches although they are often closely allied “Management Sci- 
ence” hopefully will mean more than highly operational applications 
of specific techniques, and orgamzations are also being changed by 
simulation techniques and by heuristic problem-solving methods 
Their impact has not yet been felt in anything like full force, but 
tasks, people, and structures are already being rather radically modi- 
fied by them In fact, one wonders if these task-directed efforts will 
not end up having at least as radical an impact on structure and on 
the role of humans as on task solutions themselves For out of new' in- 
formation-processing methods wc now begin to reconsider the bedrock 
issue of decentralization and to reconsider the permanency and pri- 
macy of human judgments for making certain classes of decisions All 
the way round the organization, visible changes are being generated 
out of technical innovations 


Without delving further into the substance of these more recent 
technological approaches, it may be worth pointing up one other 
characteristic that they share with many of their predecessors— a kind 
° mf victory of better problem solutions over less 

good ones This faith is often perceived by people-oriented practi- 
tioners of change as sheer naivete about the nature of man They 
I on rationality, to a failure to 

anrl u^nan acceptance of ideas is the real carrier of change, 

can nomt ,7 ^ the real road block They 

technnlnmc 1 ° ^ “monotonously long list of cases in which 

ShnS, h»'Tn 'T '’■“see, or operations research 

fte eZncit T, U”'? ’’■'■y 'S-e'emt the human side of 

h S arZmZ r ms “b Zn ‘hat get adopted, 

social isolate, like his predec^ssnTX n I ^ Z 

Often this argument fits the facts Onett?*’^ ‘ n 
be infTPfliV,Ur T,o,,r Operations research people can 

Lte mZ" '? ■” “'“^'tmty to human feelings But in 

prolche's hZ sZrVt""'’ ''y “■‘■t the technological ap- 

proaches hare simply taken a more maeroscopic, longer yiew of the 
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world than the people approaches. Better solutions do get accepted 
in the long run, because deeper forces in the economy press them upon 
the individual organization — competitive forces, mainly. Jfacro- 
Ecopically these ahuman or people-last approaches may encounter 
bumps and grinds in the microcosms of the mdindual firm; but 
sooner or later, in the aggregate, human resistances uill be allayed 
or displaced or overcome, and the steam drill must inevitably defeat 
John Henry. 

The technological approaches assume some communication among 
firms, and between firms and the world, and they assume further that 
the demonstration of more economic solutions v,i\\ eventually result 
in their adoption, though the road may be rough 

The technological approaches seem not only to predict the victor’ 
of cleaner, more logical, and more parsimonious solutions but a ® 
value them. Failure of human beings to search for or use more effi- 
cient solutions is a sign, from this perspective, of human weakness 
and inadequacy. People must be teased or educated into pater lop, 
greater rationality. Resistance to better solutions is proo on j o e 
poverty of our educational system, certainly it is not in anj waj 
indication that “optimal” solutions are less than optimal 


The People Approaches 

The people approaches try to change the organizatioMl ■ 

changing the behavior of actors m the organization changmg 
people, it is argued, one can cause the creative im cn im 
or one can cause modifications in structure (especia j 
ture). By one or another of these means, changing ^ 

changes in solutions to tasks and performance o 

changes in human growth and fulfillment j «;fn!pk bv 

In snrveying the P™ple approaches 
the fact that the literature dealing direct!} uitU ° B 
almost all people-oriented Just in the last four - I 
ample, several volumes specifically books They 

change have been published AH of them arc ^ gf planned 

mclude Lippitt, IVatson, and Wcstlcys ! ^ „,ationat Dchaiwr 

Change [353]; Lawrence’s The Changing oj rhanne in Large 

P«»en,s [3321; Ginsberg and Reilly’s E/fcc -a. 

Crganiialions [216]; Bcnnis, Benne, and 

Change [59] ; and Guest’s Organizalional conttitiite- 

This tendency to focus on the proccs' o ■ , j,ppro.ichc' 

one of the major distinguishing features of the people PP 
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The technological and structural approaches tend to focus on problcm- 
sohing sliding past the raicroproeesses by uhich nc^ problem-solving 
techniques are generated and adopted 

Historical!) , the people approaches have moved through at least 
two pha‘=es The first was tsstntia ly mampulativ e, responsive to the 
primitive and seductive question, “How can we get people to do what 
we want them to do*^” 

Although most of us identify such questions with borderline workers 
like Dale Carnegie, much of the early work (immediately post-World 
War II) by social scientists on 'overcoming resistance to change” 
dealt with the same is'iues 


Carnegie’s Hon to Friends and Influence People [9S] was first 
published in 1936 a few years ahead of most of what we now regard 
as psychological work in the same area Like the social scientists that 
followed, Carnegie’s model for change focused on the relationship 
between changer and changee pointing out that changes in feelings 
and attitudes were prerequisites to voluntary changes in overt be- 
havior Carnegie proposes that one changes others first by dev'eloping 
a valuable (to the other person) relationship, and then using that 
relationship as a lever for bringing about the change one seeks One 
does not attack with logic and criticism and advice A offers B sup- 
port, approval, a permissive atmosphere, and having thus established 
warm, aHective bonds (invariably "sincere” bonds, too), A then re- 
^ "hile A holds the 

relationship as collateral 
res!t?h 

not trhn it ®“88ests that the Carnegie model is 

It ve n r “'“’“'■S'' disavowed It as manip- 

ulative, shek, and of questionable honesty 

pal'lLl^ThuTM^rtin’aTars'Va^nT" 

the isstip nf linw + K for example, directly attack 

certain kinds of mforratim t^T "’“I'hold 

variety of other calculatedly’ statelrrr^ decisiveness, and a 

%v;r<;=Lirf — ^ '• 

become a respectable are'a”oTs?ci’ri scimt‘fi'‘‘'° 

of Hovland pt al FOrai a research Several works 

mental sTplrt for ^ 

fluence over others ^ " behavioral techniques of in- 

But If we move over into the traditionally more "legitimate” spheres 
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of social science, wc find that much of the \vork after World War II 
on "overcoming resistance to change” was still responsive to the same 
manipulative question Consider, for example, the now classic work 
by Kurt Lewin [531b] and his associates on changing food habits, 
or the later industrial work by Coch and French [129] In both cases, 
A sets out to bring about a predetermined change in the behavior of 
B Lewin sets out to cause housewives to purchase and consume more 
variety meats — a selling problem Coch and French set out to gam 
acceptance of a preplanned methods change by hourly workers in a 
factory In both cases the methodology included large elements of 
indirection, with less than full information available to the changees 
But whereas Dale Carnegie built warm personal relationships and 
then bargained with them, neither Lewin nor Coch and French are 
centrally concerned about intimate relationships between changer and 
changee Their concern is much more with warming up the interrela- 


tionships among changees 

Thus 32% of Lewin’s test housewives exposed to a group-decision 
method served new variety meats, as against only 3% of the women 
exposed to lectures Lewin accounts for these results by calling upon 
two concepts “involvement” and "group pressure Lectures leave 
their audiences passive and unpressed by the group, whereas discus- 
sions are both active and pressing Similarly, Coch and French, caus- 
ing the girls in a pajama factory to accept a methods change, empha- 
size group methods, seeing resistance to change as partia y a unc ion 
of individual frustration, and partially of strong group genera e 
forces Their methodology, therefore, is to provide opportunities lor 
need satisfaction and quietly to corner the group forces an 


them toward the desired change 

But It IS this slight thread of stealth that rvas the soft 
ethically and methodologically) of these early people “ 

ehange, and this is the reason I classify them as “““B” , 

surely no bright student has ever read the Coch and 
without wondering a little bit about what would have PP 
the change being urged by management just di no^sj« 

Jdea to the "smaller, more intimate,’ work groups 
total participation” condition efTcctivch 

One might say that these early studies wres e -vanable— 

uith questions of affect and involvement, but ducke J partici- 

Pouer Coch and French modified behavior by "an pulntmS 
Pation while trying to hold power constant In so ^ -vagucl} 

the "discussion leader” remained an important hut onI> g 
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controlled variable, causing difficulties m replicating results and gen- 
erating widespread discomfort among other social scientists 

Other contemporary and subsequent people approaches also a\oided 
the power problem and encountered similar soft spots The Western 
Electric counseling program (Roethlisbergcr and Dickson [452]) that 
emerged out of the Hawthorne researches sought for change through 
catharsis, with a specific prohibition against any follow-up action by 
counselors — a ‘ power-free” but eminently human approach Later, 
users of morale and attitude surveys sought to effect change by feed- 
ing beck anonymous aggregate data so that the power groups might 
then modify their own behavior But the very anonjmitj of the proc- 
ess represented an acceptance of the power status quo 

It was to be expected then that the next moves m the dc\ elopment 
of people approaches would be toward working out the power ^arlablc 
It was obvious, too, that the direction would be toward power equaliza- 
tion rather than toward power differentiation The theoretical under- 
pinnings, the prevalent values, and the initial research results all 
pointed that way 

But though this IS what happened, it happened m a complicated 
and mostly implicit way Most of the push has come from work on 
individuals and small groups and has then been largely extrapolated 
to organizations Client centered therapy (Rogers [453]) and applied 
group dynamics (Miles [399]) have been prime movers In both of 
those cases theory and technique explicitly aimed at allocating at 
eas equal power to the changeefs), a fact of considerable importance 
in later development of dicta for organizational change 
Thus Carl Rogers describes his approach to counseling and therapj 


wirT/ older one m that xt has a genuinely dij- 

otal Z J S'-'""”- »«*Iien<ience and mU, ration 

the oZ tZ ” “"'i the problem ,s 

dmdZTjotZrl’Z *>“* ‘0 ftZt the in- 

aiuwi/auo grow ([453] pp 26-29) 

nam^plv^+li^n°^^i ^ comparable development was occurring, 
tram ng ^roup (or sensitivity 

rr aimed I 7T‘ ^ ‘“<>1 P™' 

^ams aimed at teaching people how to lead and change groups It 
has also become a core toni W off 4 cnaiige groups ir 

grnim leaders tr„ 4 u ™ effecting organizational change T- 
group leaders try to bring about changes in their groups by taking 
extremely permissive extremely i.e„o., 4 v, 4 woups uy lanuig 

nonparticipative role Thm 

p p roies, tnus encouraging group members not only to 
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solve their own problems but also to define them The T-group leader 
becomes, m the language of the profession, a “resource person,” not 
consciously trying to cause a substantive set of changes but only 
changes in group processes, which would then, in turn, generate sub- 
stantive changes 

Though the T-group is a tool, a piece of technology, an invention, 
I include it m the people rather than the tool approaches, for it evolved 
out of those approaches as a mechanism specifically designed for 
effecting change in people 

In contrast to earlier group discussion tools, the T-group deals with 
the power variable directly Thus Bennis and Shepard [59a] com- 
ment: 


The core oj the theory of group development ts that the principle obstacles to 
the development of valid communication are to be found in the orientations 
toward authority and intimacy that members bring to the group Rebellious- 
ness, submissiveness or withdrawal as the characteristic responses to author- 
figures prevent consensual validation of experience The behaviors 
determined by these orientations are directed toward enslavement of the other 
in the service of the self, enslavement of the self m the service of the other, 
or disintegration of the situation Hence, they prevent the setting clanfica 
tion of, and movement toward, group shared goals 


I offer these quotes to show the extent to which the moral and 
methodological soft spots of the early manipulative models were being 
dealt with directly m group training situations These are not wishy- 
washy positions They deal directly with the power variable Their 
objective is to transfer more power to the client or the group 
But these are both nonorganizational situations For ’ 

the relationship with the individual client bounds the wor or e 
I’-group trainer, the group is the world They can both ea more 
easily with the power variable than change agents working in a 
bme-constramed and work-fiow-constramcd organizational sotting 
At the organizational level, things therefore are a little more 
The direction is there, m the form of movement toward power eqw - 
nation, but roadblocks are many and maps are somew la s ^ ‘ 
undetailed McGregor's [380] development of participative i O 
‘0 replace authontanan Theory X rs a case m 

inception of Theory Y very clearly implies a “/ / ueh 

W superior dealing with impotent subordinates to something much 
niore like a balance of power 

Preple fodai/ are accustomed to bang '"'hsfacttm'lor their social, 

rolled m industrial organizations and to finding sa / 
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egoistic and self fulfilbrent needs atiay from the job This is tmc of much of 
management as well as of worJ ers Genuine 'industrial citiscnship" — to bor- 
row a term from DnicLer — is a remote and unicalistic idea, the meaning of 
which hos not even been considered by most members of industrial orgam- 
zat ons 

Another way of saying this is that Theory '\ ’ places exclusive reliance 
upon external control of human behoiior while Theory "Y” [the thcor\ 
McGregor exports] lebes heavily on self contwl and self direction It is worth 
noting tha* this difference is the difference between treating people as chil- 
dren and treating them as mature adults [880] 


Bennis, Benne, and Chin [59] *:pccifica!ly *501 out po^\c^ equalization 
(PE) as one of the distmgui'shing features of the deliberate collabo- 
rative process they define as planned change “A pov\cr distribution 
in vhich the client and change agent have equal, or almost equal, 
opportunities to influence” is part of tlicir definition 
In any ca«e, power equalization has become a kcj idea in the 
prevalent people approaches, a first step m the theoretical causal 
chain leading toward organizational change It 1ms serxccl as an 
initial subgoal, a necessary predecessor to creatue change m struc- 
ture, technology, task solving, and task implementation Altlioiigli the 
distances are not marked, there is no unclarity nbout direotion-n 
more egalitarian power distnbution is better 
It IS worth pointing out that the teehniques for causing redistribu- 
n° rr ” f, themselves power-equalization tecli- 

neS If 11 f '“T emphasis on the 

Tana oft and changee in order for 

wrTers 11 1 / I" ‘ ""derstandable that neither those 
IstateTh ™ ” P™'’’- eO^hzation seriously in- 

or authontntf”!'!"*’' redistributed umlaterallj 

furssritlelel’.o’^, 

ha™rive™nll“lf ™"‘‘hles of organizational be 

proacL leTd I t ™t>‘\<I'“ekly that the power-equalization ap- 

- -se produced 

mizef 11 ™rfchT°‘’t’.rT“““'™ “ “> >><= maxi- 

more feedback the better All the!e^''’ filtering the better, the 

distributed, validity of information ''°™T he more equally 

gamzational goals more . itr '““mitment to or- 

Coutrast these views with the earlier structural models which 
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argued for clear but limited communication lines, never to be circum- 
\ented, and uhicli disallowed the transmission of affective and there- 
fore task-irrelevant information They stand in sharp contrast, too, 
to some current technical mows which seaich for optimal information 
flows that may be far less than maximum flows 
The PE models also focus much of their attention on issues of 
group pressure, cohesivenesSy and conformity The more cohesiveness 
the better, for cohesivcness causes commitment The broader the group 
standards, the better The more supportive the group, the freer the 


individual to express his individuality 
These, of course, are issues of much current popular debate But 
as factors m effecting change, they are almost entiiely ignored by 
the technical and most of the structural models In their faith that 
best solutions will be recognized and in their more macroscopic out- 
look, until very recently at least, the technical and structural models 
did not concern themselves with questions of human emotionality and 
irrationality If these were treated at all, they were treated as petty 


‘’ources of interference with the emergence of Truth 
Evidence on this last question — the question of whether or not 
truth is obscured or enhanced by group pressures — is not yet perfectly 
clear On the one hand, Asch [28] has shown m his classic experiments 
that group pressures may indeed cause individuals to deny their own 
sense data On the other hand, Asch [61a] himself has warned against 
interpreting this denial as an entirely emotional noncognitive process 
When ten good men and true announce that line A is longer than line 
and when the eleventh man, still seeking truth, but himself seeing 
B as longer than A, still goes along with the group he may o so 
not because he is overwhelmed by emotional pressure but ecause 
“rationally” he decides that ten other good sets of eyes arc more 
likely to be right than his own 

Moreover, some data from some recent experiments eing con 
^t Carnegie Tech and elsewhere^ suggest that in fig ting an e 
^fll cease rather rapidly within a group when V . 

prominently better than other alternatives is put forth 1 i 

that people use their heads as well as their guts, other 

our history we ha^e vociferously denied oiUicr 

Consider next the deasion-7naA,ing variable Decision 

Perspect..e of power equabzabon, .s ..owed not 
PW'pechve, nor substantively, but as a problem m 
mitted agreement The much discussed issues are co 


‘As reported m a personal communication from T C Schclling lOOl 
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eoBsensua. vahda.on, and n,ea„s for loBenng and spread.ng dens - 
t.e teehn,.. 

trn"arls« LZ -ponsibimy always 

to individuals 

Sunmary 

I, we v.ew cr,aB.sa«ons as systems of 
structural, techn.cal, and humar. vanables severa d ffe ^ 
of efforts to change organisational bchayor change 

Such a view provides several entry points for efforts to effect cliang^ 
One can try to change aspects of task solution, task e , 

performance by introducing nev. tools, new- structur , 
modified people or machines On occasion we have tried ^ 

only one of these variables and discovered that all the others ro 

in unforeseen and often costly directions tVip 

We have more than once been caught short by this failing. 
Scientific Management movement, for example, enamored of its rnc 
urement techniques, v.orked out efficient task solutions only ° 
many of them backfire because the same methods were also evoKing 
human resistance and hostility The human relations movemen , 
submit, is only now bumping into some of the unforeseeii cos s 
building a theory of organization exclusively of human^brick^ on y 
to find that technological advances may obviate large chunks of human 
relations problems by obviating large chunks of humans or by 
duemg the need for “consensual validation" by programming areas 
formerly reserved to uncheckable human judgment 

Approaches with strong structural foci have also on occasion la e 
into the one-track trap, changing structure to facilitate task solu ion, 
only then to find that humans do not fit the cubby holes or tec 


nology does not adapt to the new structure . 

On the positive side, however, one can put up a strong argumen 
that there is progress in the world; that by pushing structural or 
human or technical buttons to see what lights up, we are beginning 
gropingly to understand some of the interdependencies among tne 
several variables. 

AVhat we still lack is a good yardstick for comparing the 
costs and advantages of one kind of effort or another We need, 
Likert [3501 has suggested, an economics of organizational ebang 
If we had one, we conld more effectively evaluate the costs of mov 
raent in one direction or another. Likert urges an economics of chang 
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because he believes the presently unmeasured costs of human resist- 
ance, if measured, ■would demonstrate the economic utility of organi- 
zational designs based on PE models But such an economics might 
also pinpoint some of the as yet unmeasured costs of PE-based models 
For the present state of unaccountabihty provides a protective jungle 
that offers quick cover to the proponents of any current approach to 
organizational change 

If I may conclude with a speculation, I will bet long odds that, as 
we develop such an economics, as we leam to weigh costs and ad- 
vantages, and to predict second and third order changes, we will not 
move uniformly toward one of these approaches or another, even 
withm the firm We will move instead toward a melange, toward dif- 
ferentiated organizations m which the nature of changes becomes 
largely dependent on the nature of task We have progressed, I submit, 
we have not just oscillated We have learned about people, about 
structure, about technology, and we will leam to use what we know 
about all three to change the shape of future organizations 



5 

SOME PSYCHOLOGICAL ASPECTS OF 
ORGANIZATIONAL CONTROL 


Victor H Vroom 


Introduction ^ 

The ability to control the behavior of its members is a prerequisite 
of a viable organization To attain its objectives, each organization 
must determine the functions that have to be performed, allocate 
these functions to organization members and establish behavior pat- 
terns on the part of its members which lead to the performance of 
those functions The necessity of taking indmduals with diverse goals, 
habits, and skills and establishing the patterns of behavior that are 
consistent with the rational plan of the organization presents an ex- 
ceedingly difficult and complex problem Organizations typically de- 
velop a multitude of means of dealing with this problem, ranging from 
the use of a battery of psychological tests for screening prospective 
organization members to highly elaborate profit sharing plans 

In this chapter we are going to examine certain psychological as 
pects of the control which orgamzations exercise over their members 
We are assuming that the behavior of individuals as role occupants 
in formal organizations is not governed by basically different proc- 
esses than behavior m other situations Consequently, one source of 
knowledge concerning the problem of organizational control lies m 
the data of individual psychology To this end we will be examining 
certain basic psychological processes and will try to show their rele- 


^ This paper was originally presented at a seminar on the Social Science of Organi- 
zations, sponsored by the Ford Foundation and held at the University of Pitts- 
burgh, Pittsburgh Pa , June 10-23 19^ 



PSYCHOLOGICAL ASPECTS OF OKGANIZATIONAL COLTROL 73 

Yance for an understanding of the ways m which organizations can 
and do influence the behavior of their members 
Let us start off by viewing the problem of control in the context 
of a conception of the nature of a role in a formal organization Each 
role may be regarded as consisting of one or more functions (eg 
assembling transistors, teaching students, fixing television sets, etc ) 
which the role occupant is expected to perform These functions repre- 
sent effects which the role occupant is expected to produce on his 
environment and they represent the basis for inferring the effective- 

ness of his performance , 

In the context of his role, the role occupant is exposed to a var ety 
of situations, &, S,, , S„, each possessing distinctive stimulus prop- 

erties To each stimulus pattern there are one or more 
sponses that can be made by the role occupant le ^ 

produce the required effects on the environment The 
that are functLal often vary from one stimulus Pf 
le, S, calls for & calls for Be, etc For examp e a radar scope 

operator IS exposed to many ®J®"7„y°”iffe°rent responds on 

musician in a sounds on 

performs responses functionally appropriate o 

the more effective is his performance anorooriate re- 

Some work roles are highly “programmed J^e appmpm 

sponses to task-related stimuli are gg^ctive response 

to write down or otherwise commun scientific man- 

to each stimulus pattern Despite t ® ^ methods, manj 

agement movement, which to sUndard.ze 

work roles remain “unprogrammed uncertainty and are left 

related stimuli are subject to considerable uncertainly 

to the judgment of the worker ,nterested m controlling the 

Let us assume that orgamzatio extent to vhich tint 

behavior of any organization mem er o the part of 

control IS reflected in more effective P y ^ of organizational 
that member Viewed in the=c terms the probkm^ 
control over members becomes ““ 0 appropriate or func- 

nhich members reliably and consis ^ P , gtimuHtion mth "Inch 

tionai respon'^cs to the \arious pa systems 

they arc confronted, ic, Ri to Si, = control-from co^^t 

de\ eloped by organizations for the p n 
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accounting procedures to human relations training — are effective only 
to the extent to -uhich they increase the probability of organization 
members making functionally appropriate responses to role-related 
situations This approach to organizational control is by no means 
an original one Baldamus [38], for example, has stressed that indus- 
trial production be viewed as “a system of administrative controls 
which regulate quantity, quality, and distribution of human effort” 
(P 1) 

With this as our starting point let us examine the rele\ance of 
certain aspects of each of the three traditional psychological processes 
of perception, motivation, and learning 

Perception 

The environment of a person at any moment includes a wide range 
of energy changes Because of the nature of man’s sense organs, only 
a relatively small number of these energy changes, e g , sound Tvaves 
from 16 to about 20 000 cycles per second and electromagnetic waves 
from 390 millimicrons to 760 millimicrons can be perceived Such 
events arc potential stimuli which can provide information to the 
person to guide his behavior 

Even within the range of stimuli, however, there are limitations on 
how well men can discriminate physically different stimuli From the 
time of Ernst Weber, students of behavior have been interested in the 
conditions affecting the capacity of persons to make these discnmma 
tions In psychophysics, for example, the concept of differential thresh 
old has been introduced to refer to the minimal decrease or increase 
in some physical dimension of a stimulus needed to produce a jUst 
noticeable difference (j n d ) m the stimulus 
Whenever an organizational role requires a person to make differ 
ential responses to stimuli, eg, Ri to Si, R 2 to S 2 , the effectiveness 
of his performance will vary with his capacity to discriminate these 
stimuli One might argue that a major source of ineffectiveness in 
large scale organizations is failure of organization members to discrim 
mate stimuli which require different responses The airline pilot may 
mistake a mountain for a dark cloud, an employment interviewer 
may mistake a totally inept applicant for one with executive potential , 
and a taxi-cab driver may mistake a red for a green traffic light This 
IS a perceptual problem but it has important organizational implica- 
tions An organization can increase the effectiveness of the role per- 
formance of its members by creating conditions which increase the 
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probability of the members making appropriate discriminations among 
role-related stimuli 

One method of doing this is to alter the characteristics of stimuli 
which require different responses A significant portion of the work of 
the engineering psychologist involves determining the discnmmability 
of combinations of task-related stimuli and assisting in the design of 
displays and equipment vhich minimize the risk of the role occupant’s 
confusing two or more stimuli to which different responses are required 
The objective is to provide displays «o that the information needed 
to do the job is received quickly and accurately 

Another method is to keep the stimulus aspects of roles constant 
but to select role occupants who have proven capacities to make the 
rele\ant discriminations among them Many psychological tests widely 
used in personnel selection and placement measure sensory and per- 
ceptual abilities For example, the Minnesota Clerical Test measures 
a person’s ability to make rapid di«crimmations between identical 
pairs of names and numbers and those which are slightly different, 
and it has proved reasonably successful in predicting the performance 
of workers for whom such discriminations are a necessary part of 
their jobs 

Insofar as the capacity to discriminate between stimuli can be 
modified by experience, it is possible for organizations to train indi- 
viduals to make the discriminations required by their roles We will 
take up this third method of organization control over perceptual 
errors later w hen w e consider the learning process 

Motivation * 

Alost conceptions of the process of motivation are based on the 
a'ssumption that beha\ior is purposeful or goal directed People choo«e 
the course of action which thej expect will result in the greatest satis- 
faction, utilitj, or ^aIue This assumption is probabh not applicable 
to certain classes of responses like reflexes, emotions, and other “in- 
\oIuntarj" acts, but seems to be n useful point of departure for ac- 
counting for most of the role behavior of mdiMduals in formal or- 
ganizations 

It follows from this assumption that the cffcctncncss of a person’s 
performance in a work role will be related to the extent to winch 
performance constitutes a goal or is bclie\cd to be a means to the 


*The idcis cxprc««.<l m tins faction arc dc\clopM more full> in Vroora [5S01 
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attainment of a goal By itself, this proposition is neither testable nor 
of practical value Its theoretical and social \alue is inextricably con- 
nected with other assumptions which permit us to make inferences 
about the goals of individual persons and their expectations concern- 
ing how to attain these goals 

It is often asserted (sec, for example, Vitcles [572] and Likert 
[350]) that motivation is the core problem in the elTectne utilization 
of the human resources of organizations Reflecting this view, a great 
deal of research has been earned out on motivational factors in per- 
formance, particularly by social psychologists interested in the effect 
on behavior of the social aspects of the work situation 
Let us consider some of the e\idcncc bearing on the conditions 
affecting the motivation of workers to perform their jobs effectnely 

WAGES 

If one assumes that money constitutes a goal and that behavior is 
goal directed, it follows that persons should perform more effectively 
in a work role if their wages arc directly linked with their performance 
than if their wages arc independent of their performance The results 
of a number of different kinds of research in\estigations are m essen 
tial agreement with this proposition 
In laboratory experiments, Atkinson and Rcitman [30], Atkin- 
son [29a] and Kaufmann [308] ha\e shown that subjects achieve 
higher levels of task performance when they are told that they will 
receive financial rewards for effective performance A field study m 
a household appliance factory by Georgopoulos, Mahoney, and Jones 
[213] indicated a higher proportion of “high producers” among work- 
ers who reported that productivity would result in their receiving 
more money in the long run, than among those who reported that 
productivity was either irrelevant to or hindered the attainment of 
money The relationship between productivity and workers’ beliefs 
about its financial consequences was strongest for those workers who 
ranked money relatively high m importance Wyatt [612] carried 
out a series of field experiments on the effects of different methods 
of payment in a British candy factory, and found consistent evidence 
for superior productivity under wage-incentive plans Finally, Viteles 
[572] has noted that surveys of companies’ experience with wage- 
incentive plans report substantaal increases in productivity following 
their installation, although he cautions that other changes have fre- 
quently accompanied the installation of wage incentive plans, thus 
making the effects of the latter difiScult to isolate 
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PROMOTIONAL OPPORTUNITIES 

March and Simon [367] have hypothesized that organizations m 
which promotion is contingent on performance will be more productive 
than those “that promote on the basis of family relationships, internal 
politics, or old school tie” (p 61) The implicit assumption is that 
promotions are desired, and that workers will strive to perform more 
effectively m their jobs if they expect that by doing so they will 
increase their chances of receiving a promotion 
Although the influence of promotional aspirations on the behavior 
of individuals in organizations has frequently been the subject of 
novels, television plays, and even a popular musical comedy, there 
IS little quantitative evidence concerning the effects of promotional 
systems on performance The evidence ivhich does exist supports 
the March and Simon hypothesis 

In a field study of over 600 workers in a household appliance fac- 
tory, Georgopoulos, Mahoney, and Jones [213] found a higher level 
of productivity among workers who expect that low productivity uill 
hurt their chances for promotion than among those who believe that 
it IS irrelevant This difference reaches statistical significance only 
for those who rank promotion relatively high in attractiveness and 
■svho are relatively free to set their pace of work 

SUPERVISION 

Insofar as praise or criticism by the supervisor has affective con- 
sequences for subordinates, one should expect a relationship between 
the conditions under which a supervisor extends praise or criticism 
and the performance of his subordinates Praise or criticism given 
unconditionally, or on the basis of unclear or inconsi'^tcnt criteria, 
should be less effectnc in motivating subordinates than that vhich 
is contingent on the subordinate’s performance 
This point of vie^N is frequcntl> cxprc':«od bj tho'c vriting on the 
subject of supervision and leadership For example, McGregor [379, 
p 151] has propo'sed that rewarding subordinates for effective per- 
formance and v\ithhoIdmg rewards and even puni'^hing subordinates 
for incfToctivc performance is a nccc‘5«arj component of effective 
leadership 

Gitrn a clear knoidcdge of vhat w expected of htm the subordinate requires 
m arfditton the definite a^surnnee that he trill hat c the unqualified support of 
hut superiors so long nt his actions are consistent trith those policies and ore 
taf en xcithir the limits of his rcsponsibihtv Only then can he haic the sc- 
cuntij and confidence that trill enable htm to do his job tcell 
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At the same time the subordinate must know that failure to live up to his 
responsibilities, oi to observe the rules which are established, will result in 
punishment 

Existing research on supervision and productivity is largely irrele- 
vant to this proposition In the mam, such research has been aimed 
at determining personality charactenstics or behaviors on the part 
of supervisors which result m high levels of productivity Dimensions 
of supervisory behavior, like consideration (Halpm and Winer [250]) 
and emplojee orientation (Kahn and Katz [100c]), attempt to depict 
how the supervisor characteristically treats subordinates Such di- 
mensions do not reflect differential responses by the superMsor to 
functional and dysfunctional behaviors on the part of subordinates 
The available e\idence concerning the effects of conditional and un- 
conditional application of rewards and punishments is minimal and 
cannot be regarded as having satisfactorily answered this question 
Kahn [302] reports that employees in high-producing groups in a 
tractor factory were more likely to report that high productivity is 
important to their supervisors than employees in low-productuity 
groups He suggests that effective supervisors may ha\e succeeded m 
communicating to their subordinates that at least one of the paths 
to supervisory approval is to produce at a high rate Also Fiedler [193] 
finds that leaders of effective work groups pcrcene greater difference 
between most and least preferred co-workers than leaders of ineffec 
tive groups, and he proposes that the former are more independent 
of others and are willing to reject a person with whom they cannot 
accomplish an assigned task 

THE WORK GROUP 

It has long been clear that the performance of individual workers 
IS affected by their relationships with their co-workers The manner 
in which a person behaves m the work situation is dependent not only 
on the formal role requirements and the organizational reward and 
punishment systems used to implement them but also on norms or 
standards with respect to behavior which develop out of informal 
interaction among organization members 

Evidence concerning the effects of the informal work group on 
productivity dates back to the Hawthorne studies (Roethhsberger 
and Dickson [452] ) In* the relay assembly room experiments, the 
continued increments in productivity seemed to be due, in no small 
part, to an esprit de corps” that de\eloped in the group On the 
other hand, m the banki wiring room studies in the same organization, 
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there was evidence that the informal work group was instrumental 
in restricting productivity Apparently, the effects of the informal 
organization on performance might be consistent with, or contrary 
to, the organizations’ objectives 

The authors’ explanation of these findings is essentially a motiva- 
tional one In the relay assembly room, the nature of the relationship 
between co-workers resulted in a high level of motivation for effective 
performance, whereas in the bank wiring room, a different pattern 
of relationship had the opposite effect If this interpretation is correct, 
it is necessary to determine the kinds of relation‘5hips between workers 
that serve to increase and decrease their motnation to perform 
effectively 

It is sometimes suggested that the motivation of workers to perform 
effectively on their jobs is a direct function of the cohesiveness of 
their informal work group There is very little support for such a 
proposition French [208] found no relationship between a sociometnc 
index of cohesi\ene«s and a %anety of measures of performance among 
naval recruits, Schachter, Ellertson, McBride, and Gregory [461] and 
Berkowitz [64] found no over-all differences in productivitj between 
experimentally created groups of high and low cohesiveness, and 
Seashore [466] found only a slight tendency for groups with high 
measured cohesiieness to be higher in productivity than those low 
in cohesiveness 

The experiments of Schachter et al [461] and Berkowitz [64] in- 
dicate that the cohesnene^s of a group affects the amount of influence 
that group members can exert on one another, but that the direction 
that the influence will take is a function of the norms or ‘standards 
predominant in the group Attempts to influence workers to increase 
or decrea'se their le\cl of production were Ie‘=‘5 likelj to be effcctne 
when they were belle^ed to be coming from co-workers in Iow'-cohesi\c- 
nc«s groups than from co-workers in highly cohe«i\e groups The 
highest productn itj was obtained in higlil> cohesne groups with 
po'sitno standards regarding productuitj while the lowest productnitj 
was obtained in highlj cohe«i\e groups with negatne ‘Standards re- 
garding productmtj Thc'^e findings arc in agreement with tlic re‘‘Ult« 
obtained b) Sca«horo [466] in a Hrge-‘'cnlc flcld ^tud^ in a factorj 
manufacturing hca^’J machinerj 

These findings arc intorprclablc m motuational terms if one as- 
sumes that the strength of a person’s dc«irc to be accepted In other 
group members is related to the extent of his attraction to the group 
The boha\ior of por«ons who arc attracted to the group is conse- 
quently more hkcU to be influenced In the demands made In other 
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group members than is the behavior of persons who are unattracted 
to the group If one wished to predict not the amount of influence 
which the group exercised over its members but the direction of this 
influence, it is necessary to know the behaviors that are likely to be 
met with approval by other group members and the behaviors that 
are likely to be met with disapproval The highest level of perform- 
ance should occur when the worker strongly desires acceptance by his 
co-workers, and anticipates that he will receive this acceptance only 
if he performs effectively On the other hand, the lowest level of 
performance should occur where he strongly desires to be accepted 
by his co-workers, and expects that he will be accepted only if he 
performs ineffectively 

INTERNALLY MEDIATED INCENTIVES 

All of the incentives for effective performance that we have dis- 
cussed have been externally mediated We have been assuming that 
the workers perform effectively in order to receive from other persons 
desired outcomes or to avoid receiving aversne outcomes This type 
of assumption has been characteristic of most treatments of motivation 
by industrial psychologists Although the colloquial language of the 
“carrot and stick” hypothesis has been replaced by more sophisticated 
concepts, the meaning remains unchanged For example, Georgopoulos, 
Mahoney, and Jones [213] and Kahn [302] have described what they 
call a path goal approach to productivity A person's motivation to 
perform effectively on a task or job is a function of the attractiveness 
of such externally mediated outcomes as money, promotion, or ac- 
ceptance by the work group, and his perception of the usefulness of 
productivity as a path to the attainment of these outcomes 
There is a growing body of evidence suggesting the limitations of 
this type of model Successful performances on a task or job may 
constitute not only a means or a path to the attainment of other goals 
but also may be a goal in itself Under certain conditions, successful 
performance on a task may represent a source of satisfaction and 
unsuccessful performance a source of dissatisfaction, independent of 
the externally mediated consequences of this performance 
There have been a number of attempts to specify the conditions 
under which individuals derive satisfaction from performing success- 
fully on tasks or jobs McClelland et al [376] and Atkinson [29] 
ha\e proposed that persons vary in the strength of their need for 
achievement, which they define as a predisposition to gain satisfaction 
from success in competition with some standard of excellence ” The 
amount of satisfaction derived by a person from success in a task 
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IS hypothesized to be directly related to the strength of his need for 
achievement and to the difficulty of the task Lending some support 
to this theory is evidence that persons high in need achievement tend 
to perform more effectively on tasks than those low m need achieve- 
ment (Lovell [355], French [206], Wendt [595]) Furthermore, this 
difference is most consistently found where the person is given achieve- 
ment-orienting instructions (French [206]), when other motives are 
not aroused (Atkinson and Keitman [30] ) , or when his subjective prob- 
ability of success is low (Atkinson [29a] ) 

Alternative approaches to this problem are suggested by the theo- 
retical work of Adams [5] and of Vroom [579] Both investigators 
take as their point of departure the assumption of cognitive dissonance 
theory (Festinger [190]) that consistency among cognitions is pleasant 
and inconsistency unpleasant Consequently, they assume that a per- 
son vill be motivated to perform effectively vhen effective perform- 
ance IS more consistent vith other beliefs and opinions that he holds 
than IS ineffective performance Adams and Vroom differ, hovever, 
in the kinds of consistency vith vhich they deal Adams emphasizes 
the consistency betveen a person’s inputs to his job (such as his 
level of performance) and his outcomes (such as his vages) and those 
of other persons An individual is hypothesized to perform more 
effectively on a task or job vhcn effectne performance serves to re- 
duce feeling of inequity Supporting this theory is evidence that vork- 
ers paid on an hourly basis perform more effectively vhen they are 
led to believe that they are being ovcrcompensated relati\e to others 
than when they are led to believe that they are being equitably 
compensated (Adams and Rosenbaum [6], Arrov'vood, reported in 
Adams [5]) Presumably, feelings of guilt or inequity resulting from 
“overcompensation” are reduced by increasing one's Ie\cl of perform- 
ance Hove^c^, vhen an “ovcrcompensated” person is being paid on 
a piccc-vork basis, inequity should be reduced vhen Ins level of per- 
formance IS decreased Thus, Adams predicts that “o\ercompensated” 
vorkers, paid by the piece, should perform less effcctncly than those 
vho arc “equitably compcn«!atcd ” This prediction has al«o rcccncd 
experimental support (Adams and Ro'cnhaum [G] ) 

Vroom [579] emphasizes the affective consequence*? of the degree 
of consistency betveen a person’s performance and Ins self-concept 
A person is hypothesized to be motunted to perform cffoctnely when 
offccti\e performance i*? consistent with Ins conception of Ins abilities 
and vith the \aluc he place** on these abilities Supporting this fl'-surnp- 
tion K cMdencc that person® perform more effcctncly on tasks \%hcn 
they arc led to bche\e that the task requires highly xalucd nbihtus, 
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like intelligence (Kaustler [309], French [206]), and that they per- 
form more effectively when they are led to believe that the task re- 
quires abilities which they believe themselves to possess (Kaufmann 
[308]) 

Learning 

Many psychological theorists have distinguished two types of con- 
sequences of situations and related stimulus events They may interact 
with existing properties of the person m determining how the person 
will respond in the situation, and they may effect changes in the 
person determining how he will respond to subsequent situations The 
terra “learning” is typically used to refer to the process by which 
these longer term effects take place 
The fact that persons are modified by experience greatly simplifies 
the problem of organizational control Organizations do not have to 
work only with the existing behavior patterns of their members, but 
can change their members in ways that will produce new behavior 
patterns more conducive to the requirements of their roles Both formal 
and informal training procedures are employed by organizations to 
develop requisite abilities, habits, and knowledge on the part of or- 
ganization members 

There are, to be sure, many limitations on the ability of an organi- 
zation to mold its members These stem both from lack of knowledge 
of the conditions under which learning occurs and from an inability 
to create these conditions m organizations We will now briefly ex- 
amine some aspects on the learning process which bear on the orgam 
zational control of performance 

DISCRIMINATION LEARNING 

In our discussion of perception, we have argued that the effectiveness 
of a role occupant is a function of his capacity to discriminate among 
patterns of stimulations which require different responses The physi- 
cian must be able to tell the difference between an appendicitis and 
a stomach ache, the automobile mechanic must be able to discriminate 
a faulty battery from a faulty starter, and a clinical psychologist must 
be able to tell a mentally retarded patient from a simple schizophrenic 
Although organizations can select persons who alreadj have the ca- 
pacity to make these discnminations, or, m the case of stimulus cues 
under organizational control, change the cues so that they can be 
more easily discriminated, training, both formal and informal, can 
be u^ed to mcrea-se the degree to which organization members can 
make the discriminations required by their roles Hebb [260] has 
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shown that the discrimination of even elementary stimulus patterns 
like triangles and circles is not innate but requires a long period of 
learning with extensive exposure to the stimuli to be discriminated 
Similarly, it can be demonstrated that the capacity of a person to 
discriminate reliably and quickly more complex patterns of stimula- 
tion, e g , a 1965 Ford and a 1965 Chevrolet, can be increased by 
appropriate training An understanding of the process by which per- 
sons learn to discriminate stimulus objects, although beyond the scope 
of this chapter, should provide a firm foundation for the design of 
such training programs 


SKILL LEARNING 

A role occupant must not only be able to discriminate situations 
which call for different responses but he must also know how to re- 
spond to each For example, the physician must know how to treat 
a stomach ache and an appendicitis as well as how to tell them apart 

Technologically, the problem is to increase the probability that a 
person will make certain responses to a stimulus situation (eg, 
to 5i) and to decrease the probability that he will make other re- 
sponses (eg, J ?2 to 5i) The traditional method ® of changing the 
probability that a stimulus will result in a response is through the use 
of rewards and punishments Thorndike [545] provided a theoretical 
foundation for this method with his law of effect 

Of several responses made to the same situation, those which are accompanied 
or closely followed by satisfaction to the animal will, other things being equal, 
be more firmly connected with the situation, so that, when it reoccurs, they 
will be more likely to recur, those which are accompanied or closely followed 
by discomfort to the animal will, other things being equal, have their connec- 
tions with that situation weakened, so that, when it recurs, they will be less 
likely to occur (p 24) 

The law of effect and its modem counterpart, Hull’s law of rein- 
forcement (Hull [288]), have provided the foundation for most of 
the experimental and theoretical work on learning These laws have 
also led to the identification of a number of variables which affect 
the relative efficiency of different training methods Training for a 
particular job is most effective when it requires the trainee to practice 
responding to stimuli identical or highly similar to those to which 


®The discussion here is restricted to instruniental rather than classical condition- 
ing The latter piocess seems to occur mainly with “involuntary” responses such 
as pulse rate and salivation, which arc of le’=3 significance to the problem under 
consideration. 
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he must respond on the job, Tvhen the trainee is furnished with imme 
diate and specific knowledge of results, and when he is sufficiently 
motn ated to learn that these “results ’ constitute rewards and pun 
ishments (McGehee and Thayer [377]) 

It is by no means clear that positive or negative reinforcement of 
responses that have occurred to a particular stimulus is the only 
means of affecting the probability that they will be elicited in sub- 
sequent occurrences of that stimulus Among humans who have the 
use of language, communication eliminates much of the need for direct 
reality testing One person can affect the probability of another person 
making a response to a stimulus not only by rewarding or punishing 
the response when it occurs but also by communicating that the re- 
sponse will be rewarded or punished Workers learn what is expected 
of them in their work roles not only through reinforcement of their 
behavior but also through communication with others and by ob 
servation of the consequences of the behavior of others Learning of 
IS ind is particularly likely to occur when the responses are, as a 
resu t 0 previous training already within the repertoire of the person 
It IS probably of less significance in the learning of skills than in the 
transfer of existing skills to new situations 


LEARNING OP MOTIVES 

Psychologists interested in learning have also attempted to explam 
t^ne nays in nhich the motivational properties of events are modified 
fay training or experience Many outcomes which act as rewards (e g , 
money approval success, status) or punishments (eg, disapproval, 
ai ure) cannot e attributed to some innate property of the person 
but are dependent on previous learning 

Most conceptions of the way m nhich the affective properties of 
outcomes change as a result of expenonce involve oreat.ng or mod.fy- 
ng an asmciatim betneen the outcome and some more basic reward 
or punishment The most frequently studied basis for the formation 
of such associations is contiguity In experiments noth animals, the 
pa ring of neutral stimuli such as lights or clicks, m space and time 

vioiisl ® resulted in the acquisition, by these pre- 

vnou.ly neutral stimuli o the properties of rewards aid positive in- 
centives Similarly , neutral stimuli, when paired with innately aversive 
stimuli like shocks or loud noi«e, act as punishments and negative 
mcenti\e‘5 “ 

MIport [14] has suggested that the motivational properties of an 
outcome can bo altered by ehanging its mstrumcntabilitj for the at- 
tainment of other outcomes His famous principle of functional auton- 
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omy asserts that means become ends Activities that were originally 
engaged in or outcomes that were sought, in order to satisfy biological 
needs, are subsequently undertaken “for their own sake” Thus, he 
asserts that adult motives for achievement, recognition, or affiliation, 
while growing out of more basic motivational systems, function in- 
dependently of them 

Although it is customary to think of this learning as occurring 
relatively early m life, it is at least hypothetically possible for organi- 
zations to effect significant changes in the events which are rewarding 
or punishing to their members Such changes should be reflected in 
increased role performance to the extent to which the attainment of 
rewards or avoidance of the punishments is dependent on the effectue- 
ness of the role occupant 

Existing knowledge regarding the conditions under which learning 
of motives takes place is far too sketchy to provide much guidance 
in the control of human behavior Changes undoubtedly take place 
m the motives of persons as a result of their experiences m organiza- 
tions, but too little IS known about how, when, and why they occur 
to be of technological value 


Conclusion 

An attempt has been made m this chapter to show the rele\ance 
of the psychological processes of perception, motnation, and learning 
to the technology of organizational control tVe have assumed that 
the objective of organizational control is to increase the effectiveness 
of the role performance of organization members and have argued 
that this effectn ene«s is dependent on (1) the role occupant’s capacity 
to discriminate role-related patterns of stimulation which require dif- 
ferent responses and (2) on the extent to which effective performance 
IS a goal or is believed to be a means for the attainment of a goal 
The conditions a««ociatcd with (1) arc perceptual m nature, whereas 
tho«e a«ocntcdwith (2) are motivational 

Organizations can create thc«c perceptual and motivational con- 
ditions bj changing the properties of role-related ‘stimuli, bv selecting 
role occupant's ^Mth requisite p'sj chological charactcri«lic‘s or bv train- 
ing pro«cnt role occupant's The latter method rai'scs certain ha«sic 
quc'stions concerning the problem of learning, and some relevant a®- 
pects were con'sidercd This chapter has not dealt with all of the 
determinants of the cfTcctivenc's's of performance It i** nl=o not pro- 
po'sed that the present ctatc of our knowledge of perception motiva- 
tion, and learning ‘sufficient to provide a ba'si's for a sound tcchnologj 
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of organizational control Existing theory and research does, however, 
provide a starting point for analysis of the problems and for iden- 
tifying important variables It is my hope that attempts, such as 
this one, to forge a link between the study of organizations and core 
problems in the field of psychology will increase communication and 
exchange of ideas between psychologists and organization theorists 
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THE MOTIVATIONAL EFFECTS OF SOCIAL 
DEPENDENCE ON A POWERFUL AGENCY 
OF CONTROL 


John Thtbaut 


Introduction * 

The ideas presented here were stimulated by observations on in- 
stances of great courage and heroic striving of assorted great men 
religious, military, and revolutionary leaders, explorers, and the like 
We have been struck (as have others) by the frequent mention in 
accounts of these great men of a paradoxical mixture of activism and 
fatalism in their lives In many cases there appears to be a strong 
dependence on a powerful external agency of control, which may 
sometimes be a form of Deity, an ineluctable historical force, an 
institution (the Array), etc It is as though the man belonged to a 
coalition that gave him a greater strength to strive or to resist than 
could be commanded by any single individual This additional source 
of strength appears not to be “internalized” but is necessarily a sepa- 
rate external thing == These observations, if \alid, point to the paradox 

i^his 13 an amended version of a paper contnbuted to the Pittsburgh Seminar 
on the Social Science of Organizations, June 10-23 1962 The research outlined m 
this paper is a project of the Organization Research Group iihich is supported bj 
the Institute for Research in Social Science at the University of North Carolina 
and by the Group Ps>chology Branch of The Office of Naval Research, Nonr- 
855(,0I,) 

2 This IS not to denj that a strong achievement orientation resulting in the “in- 
ternalization” of specific t>pes of activism through "independence training” (as 
suggested by the line of theorj and research summarized m 13751) ma> not pro- 



88 BEHAVIORAL SCIENCE PERSPECTIVES 


of the "dependent” person showing behavior ordinarily attributed to 
the most adventurously independent 

It will be evident that the ideas expressed in the following are not 
a highly developed theory but represent only the inchoate beginnings 
of a formulation It will also be apparent that the ideas are not easy 
to operationalize and that research on them will be difficult The two 
or three studies that we have completed have been aimed at some 
of the preliminary problems most obviously susceptible to research 
Finally, these ideas have not come from the observation of men in 
organizations Thus, though an effort will be made to reorient these 
ideas toward organizational behavior, there is no assurance that they 
can be justified as applicable to this area 

The Coalition 

First, let us introduce one of the mam concepts to be used — the 
coalition In the triad to be considered here, a coalition is said to 
exist if two of the parties (A and B) act in concert to affect the out 
comes of the third party (C) whose actions, in turn, have common 
effects on the outcomes of A and B In the organizational setting, which 
IS the focus of this discussion our interest centers on the conditions 
and consequences of the formation of a coalition between a person (P, 
a member of the organization) and the organization (0, any agency 
of the organization the president of the company the executive com- 
mittee, a supervisor, or even the vaguely populated “organization in 
general”) vis-a vis the social and physical environment (F) which 
is the domain of operation of the organization According to Thibaut 
and Kelley [541], the following conditions are promotive of coalition 
formation between any two parties (m this case P and 0) (1) A 

high correspondence of outcomes across the cells of the outcome ma- 
trix describing the consequences of the P-0 interaction, i e , P and 0 
must have some "common interests”, (2) a degree of control over 
their outcomes by a third party (E), le, E must “matter” to them, 
and (3) the circumstance that, by joint action, P and 0 can mobilize 
greater power counter to E’s control than by independent action, or 
simply taking P’s point of view, joint action with 0 must be more 
effectne than acting independently 

duce effects that are phenotj-pically similar to those herein described The present 
discussion merely concentrates on an additional mechanism which I believe has 
been largelj o\ erlooted 
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If from (3) nbore, tli( coilition prorides P with distinct nd\Tn- 
tngcs, lie mn} be c\pcctcd to idopt either of trio oncntTtions and 
pcrlmps o\cr tune to oscilinte lietwccii them 

1 If P’s outcomes are not ^uflicientlj correspondent with O’s to 
insure tint O’s power will be used bciicrolentlj , P is likely to adopt 
nn mtcmal or coahtwn-mmntcnancc orientation Ps belmaior bore is 
aimed at insuring tint the coalition remains aiable and that it works 
m his behalf To do tlin be must either improae the correspondence 
of outcomes between himself and O or increase Ins power ms a-\is 0 
watbout, at the same time scriouslr reducing O s contribution to the 
cffectncncss of the coalition’ An obaious strateg> for P m this case 
IS to ingratiate liimself with O bj flatterj and related behaMors, P 
may bo able to improac the P-0 correspondence of outcomes and in 
sure that O’s power (while not reduced) will not be used against him 
(see [541], Chapter 7) For P to adopt a coalition-maintenance orien- 
tation It IS nccessarj , of course that a communication channel exist 
from P to 0 In manj organizational settings such a channel may not 

2 If P’s outcomes are sufficiently correspondent with O’s, P is likely 
to adopt an external or task orientation In this case, P acta m concert 
wath 0 to induce changes m E or to resist E’s control The support 
guen bj the coalition can be expected to contribute to P a confidence 
and strength that he might not otherwise have The expenments by 
Asch [27] on the effects of majority opinion on the judgments of the 
individual document quite clearly the transforming strength g^en 
to the mduidual when he perceives that a partner is sustaining him 
Still, the mere existence of a coalition is not in itself a sufficient basis 
for activism, no matter how important a precondition If a coalition 
with a powerful 0 is perfect and indestructible, if P believes his out 
comes to be m perfect correspondence with those of a powerful agency 
he IS more than likely to show a very confident but very passive trust 
in the inevitable 


P m two different ways If the outcomes 
’ The power of O may be powerful O might threaten to 

of P and O are noncorrespo coalition gams made m the joint interaction 

take a disproportionate share ^ ftc coalition would begin to 

with E and hence Ps those outeomes he could achieve 

cool as these reteed “^“^^^^ondence of P-0 outcomes Os power 

mdependently Howev ft maintenance problems having to do with 

Will be used only m P be minimal For a further discussion of 

the division of coalition gams would be minima 

these points see [312] 
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The Concept of Comparison Level 

In the following discussion, the heightened intensity or rate of ac- 
tivity referred to may be directed toward either internal or external 
functions, and, at a later point, we will suggest one of the conditions 
which may determine which of these orientations is adopted 

First, though, it is necessary to introduce another concept that will 
be used in the discussion A concept believed to be useful in this anal- 
ysis IS that of comparison level (CL), advanced by Thibaut and Kelley 
[541], and derned from earlier concepts such as level of aspiration, 
adaptation level, and reference groups The general point of viev 
behind all of these ideas is that the evaluations of one’s self and cir- 
cumstances entail relative judgments The degree of satisfaction ex- 
perienced by P depends partly on the reference persons or groups with 
whom he compares himself 

The CL for a given P is defined as the level of outcomes (payoffs, 
rewards, punishments, etc ) which he experiences to be fairly neutral 
m value, it is the level of hedonic experience to which he has become 
adapted and which he expects to receive Better outcomes are experi- 
enced as good and are greeted with a certain amount of elation, the 
amount depending on how far they exceed the CL * Poorer outcomes 
have negative affective consequences 
The height of the CL depends on P’s previously experienced out- 
comes, both those he receives personally and those he knows or be- 
lieves others to receive (especially others who are perceived to be 
similar to himself) Particularly important in determining the level 
of the CL are outcomes recently experienced and those that for other 
reasons have special salience for him Thibaut and Kelley speculate 
that those outcomes that P views as being under his own control will 
tend to be highly salient These include the outcomes he believes to 
have resulted from his own efforts (that reflect such attributes as his 
own power, ability, \alue) and the as yet unattained outcomes which 
he believes are within his capabilities to achieve The reasoning here, 


* However, under certain circumstances abruptly increased rewards may be 
unden alued b> P It would cany us too far afield to go into this in detail but 
it maj suffice here to suggest merely the following If P comes to develop an 
adaptation to a certain proporiionably of rewards to costs, representing his 
“fair” or “ju«t'’ outcome, then an abrupt mcreasc in reward unaccompanied by 
a proportionate increase in cost (say m effort) should create a state of “cognitn e 
dissonance ’ which can be reduced only bj a subsequent increase m (effort) cost 
or a de\ aluation of the increased reward 
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in brief, is that it is adaptive for P to give prime consideration to out- 
comes caused by himself 

According to this view, then, the CL depends not simply on P's 
experienced outcomes but also on the causal interpretations he makes 
of the source of these outcomes The less P attributes variations in 
his outcomes to his own control, or the more he attributes them to 
an external agency, the lower will be his CL In other words, if P 
is under the “fate control” ([541], Chapter 7) of 0, his CL will be 
lower than if his outcomes were under his own control The matrix 
in Fig 1 shows P's outcomes when a powerful 0 has fate control over 
him Note that m Fig 1, variations in 0*s behavior are totally re- 
sponsible for variations in P’s outcomes, variations m P’s behavior 
have no efficacy in altering his outcomes 

If the CL of a fate-controlled P is sufficiently low, then outcomes 
that would be regarded by others (with higher CUs) as quite medi- 
ocre will be for him distinctly rewarding Research in our labo- 
ratory by Arthur Miller [401] confirms this expectation Each subject 
in Miller’s experiment interacted in succession with five different 
(fictitious) partners in such a way that the subject's outcomes were 
entirely determined by the behaviors of the partners, who represented, 
in fact, merely programmed distributions of outcomes determined 
by the experimenter CL was varied experimentally by two different 
procedures (1) by offering the subject no initial information about 
the range of outcomes possible in the situation and inducing a CL 
from the level and variability of outcomes received from his first 
partner, and (2) by giving the subject (fictitious) pre-expenmental 
information about the levels of outcomes received by a large sample 
of subjects who had preceded him On receipt of each outcome, the 
subject made a utility judgment, the subjective value of the outcome 


O 



FIGURE 1 O has fate control o\ er P 
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to him For both manipulations of CL, subjects with low CL’s showed 
consistently higher valuations of standard (objectively constant) out- 
comes than did those with high CL’s ® 

In another recently completed experiment, the results of which have 
not yet been fully analyzed, we have also found that the judged 
utility of a suddenly increased reward is related to CL In this ex- 
periment with 10- to 12 year-old boys, subjects with a low CL eval- 
uated the increased reward more positively than did those with a high 
CL Here then is a factor that by heightening the reward value of 
"ordinary” outcomes should contribute in some degree to the motiva- 
tion of the fate dependent P If, as CL declines, the subjective utility 
of outcomes increases, the incentive to achieMng and maintaining 
such outcomes would be expected to increase, thus providing an im- 
petus to “activism ” 

Cognitive Dissonance and External Agency Dependence 

However, there is more to it than this For a P who depends on 
external agencies, the maintenance of his belief that he and a power 
ful 0 are in coalition is essential The steady receipt of exceedingly 
good outcomes might be expected to confirm and strengthen F's belief 
in the reality of his coalition with O Negative outcomes, however, 
although they should not be affectively <^0 distressing because of his 
low CL, provide information that disconfirms his belief in the reality 
of his coalition, in the friendliness of the fates To the extent that P 
is stronglj committed to this belief and it forms an important part 
of his view of the world, and to the extent that the negative outcomes 
experienced are attributed to the fate control of 0 rather than to the 
self, then the conditions have been created for the de\eIopment of 
cognitive dissonance (Festmger [190]) If it is impossible to deny 
the negatne character of the outcomes, it is likely that P will attempt 
to reduce the dissonance through strenuous strning to avoid such 
outcomes and to in‘?ure that they do not recur (Note that the focus 
of this stnv ing may be either an internal or an external one, that is, 
P may attempt to reduce di^'Kinance either by heightened effort toward 


8 Miller also found that with increasing aanance of outcomes (and hence in- 
creased power of the source of the outcomes) the partner was incrcasingb 
tractne to the subject ^\hen the outcome mean was abo^e CL and clecrcanngb 
attmetwe when the outcome mean was below CL In other words the subjects 
preferred bcne\olent partners to be powerful and male\olcnt ones to be weak 
See I40n 
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coalition maintenance or by acting directly on E to produce the high 
outcomes that would symbolize to him a viable coalition ) This may 
provide an additional motnntional base for activism 


Power of the External Agency 

In spite of such efforts to reduce dissonance, negative outcomes 
must recur intermittently if the motivational base is to persist, for 
two reasons (1) To prove that the fate-controlhng 0 is powerful 
Although there may be many types of evidence of such power, a 
particularly convincing type of evidence is the range of one’s own 
outcomes Thibaut and Kelley [541, Chapter 7] define A’s depend- 
ence on B as the range of outcomes through which B can move A 
This range of outcomes is equivalent to B's power over A Thus for 
P to be convinced of O’s great power (a crucial matter in the effective- 
ness of the coalition), he must suffer some relatively poor outcomes 
(2) To provide a negative end anchor Independently of the general 
level of CL and the source of the outcomes, it is probable that the 
shape of the outcome distribution is influential in determining the 
subjective utility of the component outcomes IVe are suggesting that 
both extremely positive and extremely negative outcomes may oper- 
ate as end anchors, with the consequence that remote outcomes on 
the scale become subjectively even more remote from such anchors 
In a symmetrical distribution of outcomes, such effects might be ex- 
pected to cancel one another out But in a highly skewed distribution, 
the few outcomes at the skewed end may be sufficient to establish an 
end anchor which would displace away from it the numerous modal 
outcomes Thus, a negatively skewed distribution (with a few ex- 
tremely poor outcomes) should produce an overvaluation of the more 
numerous set of outcomes in the modal region ® From the viewpoint of 
maximum subjective utility, this seems to be the ideal distribution of 
outcomes If this reasoning is valid, this would provide another mo- 
tivational base for energetic striving in the fate-dependent person 
The motivational contribution here is like that resulting from a low- 
ered CL if, cetens panbus, as the distribution of outcomes skews 
negatively, the subjective utility of modal outcomes increases, then 


«A negative end anchor thus works like a low CL The argument above is not 
changed if the reader prefers to view this process either as creating a low CL 
special to this particular outcome distnbution or as lowering the general CL 
which for the fate-dependent P would be already relati\el> lo^ 
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the incentive to attaining and maintaining such outcomes would be 
expected to increase and P s general level of activity should rise 

Experimental Results 

Research on this hypothesized end-anchoring effect of extreme out 
comes has been recently completed by Carole Brannon Hickey [268] 
As in Millers study, subjects made utility judgments of outcomes 
receded from fictitious partners In the present experiment, howe\er, 
each subject interacted with just one partner and the judged out 
comes were stimulus materials (developed by Emir Shuford) presented 
tachistoscopically (to facilitate subjective distortion) Half of the 
subjects received a negatively skewed distribution of outcomes and 
the other half a positively skewed distnbution the extreme outcomes 
being pre'^ented at or near the beginning of each senes The two dis- 
tributions had exactly equal means and ranges The results of this 
experiment are quite clear Objectively identical outcomes in the 
modal region of both distributions were consistently judged as having 
significantly greater utility when they were received m the negatively 
skewed distribution than when recened in the positively skewed one 
(This difference in judged utility was reported for each of the six 
common outcome values in the region of the mode ) Subjects receiMng 
the negatiaelj skewed distribution also reported poslexpenmcntally 
that thej were more ‘satisfied" with their partner (m rating him 
on a scale of “satisfaction-di'isatisfaclion") than were those recening 
the positivelj skewed distribution The former subjects also cialuatcd 
their partners more posituelj on the semantic differential (evaluation 
dimension) than did the latter subjects, no clear differences appeared 
on the potencj and actmt> dimensions 

Note an additional fact about this negati\elj skewed distribution 
of outcome^ It is prcci^elj the one Iikel> to be attained bj a person 
highlj dependent on a >er 5 powerful fate that cither is predominant!) 
(but not whollj ) fnendlj or is "neutral” but subject to the person's 
effcctiie (but imperfect) countercontrol A few nogatne outcomes 
occur ns a result of the imperfect fnendhne®s of the fate or the im- 
perfect countercontrol of the person, or from the "benign indifference 
of the unii cr«c,” as Camus puts it 

The imperfection of cither bcnc\olence or countcrcontrol seems 
crucial beeau'c perfection in thi« regard would create a total corre- 
spondence of outcomes between P and O, and, as we ha\e suggested 
earlier, this condition is not hkeh to motiiate P to strenuous actiintj 
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For one thing, as ^\e ha\c also commented, it is (perhaps paradoxi- 
cally) likely to lead to a shrinkage m the po^ver P attributes to 0 

So7ne Generahzations 

We are suggesting then that cxtrcmelj high motivation is most 
likely to be aroused when P is under the fate control of a powerful 
0 with whom his outcomes are sufficiently correspondent to provide 
the basis for the formation of a P-0 coalition (against E) This gen- 
eralization has enough latitude in it to permit a further differentiation 
Two further possibilities suggest themselves 

1 P’s countercontrol over O, though good, is sufficiently imperfect 
to motivate him to work verj hard to maintain and improve his re- 
lationship with 0 This should produce an internal orientation toward 
coalition maintenance 

2 P’s countercontrol over 0 is both sufficiently effective and stable 
(though imperfectly so) so that his mam focus of activity is directed 
toward E This should produce an external orientation of acting m 
concert w ith 0 against E ^ 

It may be appropriate at this point to summarize the components 
conceived to contribute to the general state of strong motivation of 
the fate-dependent person First, we have suggested that the very 
fact of the P-0 coalition will increase P’s strength and conffdence 
Second, the relatively low CL of fate-dependent P '=hould lead to 
relatively high valuation of (modal) outcomes, thus providing an 
incentive to elevated levels of activity Third, the negative outcomes 
that occur through P's imperfect countercontrol of 0 should tend to 
disconfirm P’s belief in the reality of the P-0 coalition and thus pro- 
duce dissonance-reducing striving to attain superior outcomes and 
to avoid the recurrence of poor ones However, negative outcomes 
function al‘50 to provide evidence of the power of 0 and to serve 
as negative end anchors Hence, finally, the occasional occurrence of 
negative outcomes (serving as end anchors) should produce relatively 
high valuation of (modal) outcomes, thus providing an additional 
incentive to activity leading to the attainment of such outcomes 

^TThird possibihtj exists that O converts his fate control this process of 
conversion see [5413, Chapter 7) thus inducing activity m P This is likely to 
lead to a stable P-O coalition only if O dependably conv erts his fate control in 
such a way that the outcomes of P and O are highly correspondent, le 0 
causes P to do what he would be motivated to do m the absence of Os exertion 
of control Instances of coalitions formed on this basis are liTeb to be rare 
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Some Further Directions of Research 

The strategy that is e\ol\ing to deal with the questions raised by 
the foregoing analysis is to nork from the simplest forms of the 
problem back to increasingly complex antecedents More specifically, 
ive ha\e begun by studying tuo relatively simple relationships the 
effects of CL on utility of nen outcomes without regard for the proc- 
esses that created the differences in CL and the effects on utility of 
outcomes in different distributions of outcomes without regard for 
the processes that created the differences in the distributions 

ssuming that our first experiments continue to turn out favorably, 
differ to take more into account by creating 

Itcom! “' trough manipulating the perceived causality tor the 
narticula^rlv” n ® 63 tiiig different outcome distributions (varying 
of the snore™ ' '’y manipulating the perceived friendliness 

jeo°s depend Lev V Similarly, the sub- 

varying the ranZ source’s power) will be manipulated by 

varying the range of outcomes obtained by the subject 
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PRODUCTION ORGANIZATION EXERCISE 
AN APPLICATION OF EXPERIMENTAL 
TECHNIQUES TO BUSINESS GAMES 


Bernard M Bass 


Prefatory Remarks ' 

When an executive asks whether his organisation should be modi- 
fied to improve its over-all operations, how can he, ow oes , 
how might he, find the answer? , 

When an executive solves a problem in organization ^ 

often searches his own memory for ready-made solutions jbich 
he is already familiar Most “innovations” in viable org 
are thus borrowed rather than invented [367] or ’ j 

staff arrangement seems to have been introduced from the military by 
Taylor around 1911 into manufacturing shopwork «'er'i 

spread into other industries as executives transferred out of manu 

facturing firms (Fisch [196]) , .i, t i,,. mlleaeues 

Besides relying on his own experience and that “f , , ® J 

he can turn to the wisdom literature, filled with hortatory do s and 

hv Contract N7onr S5609 and 

^Data analysis and evaluation was ^pportea ^ also served as 

earned out by George Dunteman and James a ^ indebted 

staff members in conducting the third 

to Drs Sherman Little, Robert Blake, C laboratoncs whose ideas 

the many other co-workers in management training 

were incorporated m these studies report appears m [475a] 

A more detailed version of selected po om Management Science 

Substantial portions also appeared m the April 
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don’ts Some of the propositions he finds there may indeed be ap- 
plicable and true, even if untested by scientific standards 
He may also find some help m reviewing past cases and how they 
were handled, but he can seldom feel comfortable about whether it is 
possible to generalize from his review 
He may consult laboratory field, and survey results, but here, too, 
he will usually find it difficult, if not impossible, to achieve the com- 
pound '’olution required He will be hard put to synthesize an answer 
to a real problem from what can be discerned from the individual 
findings 

He may turn to operations research models to achieve mathematico- 
deductive solutions but the assumed men in the model may not ac- 
curately simulate, with all their complexities, the real men in the 
organization— at least at this state in the art 
The executive may test possible ideas about an organizational ar- 
rangement of men money, and matenals structured specifically for 
the purpose Simulations and games seem particularly appropriate 
when radical innovations are under consideration Such innovations 
are unlikely to have been observed m actual practice, for it is unlikely 
that real production organizations can tolerate the expense of such 
experimentation 


WHY HAVE GAMES NOT BEEN USED FOR RESEARCH*^ 

Purposes of business games, Stewart [523] com- 

of using games to pretest business 
thTlld f '7 than action m 

iar the most significant appUcation of the techmgue m the long run 

rnma l^H C„t.cs have felt that the gamee 

^ »n>Pl>cat.on .s not a valid 

opwatons application of games and models for simulating 

5a7aTLL?,7rr<,f:„“‘'' I'r » “> "»* » 

that counts ' models look as how they perform 

cslsVrfsZhr hl'“ ‘“a Vroe- 

ZMiTth J, Z ' 5 aa(.ons This becomes 

sZZddownmZZ T, ZT Z natural process are 

[ 6 C] pp 97 53 "“”"““'' to one another m the model (Belousov 
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What then has been missing? First, it is probable that most of the 
cognitive, logical decision making of the exemplary game now m use 
can be studied by experimentalists with simpler empirical procedures 
The typical game is not the tool with which to test specific individual 
cognitive processes, one by one, any more than a pilot plant is usually 
necessary to test the tensile strength of a particular alloj It is when 
we no longer trust the test-tube findings of several interrelated proc- 
esses, or the simple stress tests of the alloy, that we build the pilot 
plant or put the alloy into a specific wing structure to try a property- 
rich” simulation Thus the complex game becomes the recornmended 
experimental procedure when we want to examine questions a out t e 
organizational mix, particularly of real men, processes, and materia s 
as they interact When no simple experiment with all-but-one variable 
held constant will provide the answers we seek, it will be profitable 
to simulate the organization 


WHAT KIND OF GAME HAS RESEARCH USED? 

In the hundred or more management games designed so far, players 
are required to allocate men, money, and materials, to invest, o 
schedule, to arrange, to select and evaluate alternatives, in short, 
to engage in a wide variety of management decisions primari y asso 
ciated with the interplay of economic factors A ® , 

as UCLA’s Task Manufacturing Corporation and AMAs bener 
Management force the players to consider organizational ^B.Tnbles, 
per se Because of the many decisions required in a short time par- 
ticipants must organize among themsehes the ° c^rnrtiir'il 

responsibility, and the delegation of authority u esc 
questions are secondary to the purpo'cs of these gam« 
pro^ement is directly an objective of the University of 
SMART, but here the managerial decisions again 
belm\uor dj naraics and emotional aspects of roa j 

The Case Institute game, requiring the purchase o c 
lo-nels and their manufacture into words for sa c on a 
trates a game that provides a potential rcscarc i oo , duals 

with the effect of organizational strueturca on behavior of 
Rnd groups 


POE A Game to Test Ihipothcses About Orgam.ations 

After some trial and error, wc to 

the Production Organization nverci-e ( ’ some 

tost hypotheses about orgam--n .o«^ “ .,lu-tra,o a g.n- 

prilunin \n. rccc'irch completed with it, l 



100 BEHAVIORAL SCIENCE PERSPECTIVES 


era! approach to the study of organizations, not as the method In 
reviersing the factors we tried to take into account and how we did 
so we present certain general ideas about what should be included 
m organizational simulations intended to have research utility 


COMPETITION 

To guarantee a high degree of motivation, we featured, m POE, 
competition in a common market Our mam purpose in doing so was 
to incorporate into the game the real-hfe tendency displayed in inter- 
group competitions of undervaluing opposing groups and overvaluing 
ones own organization when makmg decisions (see [61]) This, of 
course is a common feature in most games It introduces a disadvan- 
tage, for control of the course of events is lost by the experimenter 
compared to a simulation where the subjects play against a standard 
rather than against each other The best arrangement would be for 
organizations tb perceive themselves competing, yet all actually be 
stimulated by the same standard problems 


REDUCING INTERACTION POTENTIAL BY RULE 
” potential is the tendency of any two individuals to 
tn 1 - t ass [ 7], p 343 ) jt ,3 groups, causing them 

organization to he effective Problems of the large 

bvlZr.?' “'oosarily smaller laboratory group 

by arbitrarily increasing communication difficulties 

nasstnc ‘'^^tncted interaction between subjects to 

municatinn n * "oon designated individuals within a larger com- 
°“tekow and Simon [242] employed these 
Sn n H '“formative analyses of how or- 

Ltmtv low 1 “ r oonditicns of low communi- 

nt racto'™ ” rT™ amall groups As will be seen, 

am a “to ta '>5' “rtetrarily prohibiting 

oran r;* ““““““■ont.ng at any time by more than one-third 

01 an operating organization 


TANGIBLE PRODUCTS 

for Its production Inspiration forT^® '““terials 

productuity came from (he se "'teoducmg operational criteria of 

and productnitym quartets “fte^Pted leadership 

[263], who developed a .rannfaclS„ 

J ctunng problem, m which quartets 
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literally purchased tinker toy material at fixed prices, assembled the 
toys, and sold them in a fixed market Economic simplification was 
maintained in order to focus attention on production 

AN INDUSTRIAL CLIMATE 

POE depends greatly on the repertoire of professional, managerial, 
and technical responses which the laboratory subjects bring into the 
game Differing from many decision-makmg management games, it 
IS probable that much of the significant behavior generated by POE 
would not appear if the e'cercise were run by untutored college stu- 
dents Accounting skills, simplified industrial engineering, and or- 

ganizational "know-how” are all relevant 

A close approximation of the real thing, without t e errors an 
expense, is afforded by selecting a "diagonal slice” of representatives 
of management personnel and assigning them to jobs simi ar o eir 
own m real-hfe in a highly simplified replica of the '•eal-hfe organi 
zation to which they belong The critical elements of the r^al-life 
organization are maintained in the simulated organiza ion ecau 
the operators are representative of the entire personne w o opera e 
the real-hfe organization 

The Production Exercise 

“Companies” of 13 to 15 salaried employees, usually, and preferably, 
a diagZ "ree o L management of a single real corepany -e g^ven 
up to 24 hours to organize themselves to f 

profitably and efficiently and with ° ^^ges in 

(6-8 of the men) and the wage earners (6-8) iPe go g g 
the community are *3 00 per wage earner per 45 minute work pe 

and $10 00 per manager , nnH 

CompaniL must establish procedures for internal reporting and 

public financial statements r,nrfhnlp fi<j- 

In the prototype exercise, and #S-#10- 

sembhes m three mode s, educed from 8-column 

#20 s For these assembly f ®, t^ree sections to form the 

sections of IBM mark-sense cards, stapling 20-column 

model The #10's use fol^etc 

sections as indicated The assembly of ^ 

Fig 1 Samples are provided ^ minutes 

Raw materials (mark-sense cards) a thc\ arc 

every half-hour once the exorc.se “"-/“tenod r t and 

stored, if still on hand the next period, at SO&U per j 
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SI 00 per period if in assembled form Companies rent staplers and 
scissors at S50 per unit (simulatang capital expenditures) 

There is a market at the end of every period the demand of which 
IS knov;n periods before Demand at each market can be different, 
although prices are fixed to bmld m potential overproduction If more 
goods are offered for sale than are demanded by the market, equal 
amounts will be purchased from competing companies 
Rules prohibit more than one-third of the company meeting face 
to face at any one time Violations are fined $100 Factory and office 
space (4-6 rooms) are provided for each company 
Fifteen-minute rests between 45-mmute work periods permit plan- 
ning, retraining, informational meetings, or vacations 
New products made with the cards and paper cups, like dippers, 
bowls, teacups, and stars, are demanded in subsequent markets (Fig 
2) to avoid boredom which might develop on the production lines, to 
provide new types of cost engineering and management decisions, and 
to introduce problems of retraining, replanning, technological change, 
and size of product line 

Marketing problems were kept simple and related wherever possible 
to questions about one’s own production and the potential productivity 



nCURE 1 <„) #8 ln.ng„l„ porthole (h) #8-#10 porthole .s.emblj 
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of the competing company Excess inventories of raw materials and 
of finished goods had to be avoided because profits could be v ped 
out by heavy storage costs Market uncertainties and 
decisions and efficiency had to be considered m ^ 

of what to produce Paramount, however, nas the need “m- 

pany’s management to maintain a productive and ' 

ment More than successful intellectual decisions 

to insure this Real workers and managers were involved in pro- 
duction-only the monetary exchange was 

We have completed three trial runs with POE mvohmg a total^of 

105 salaried personnel from has considerable 

of the results leads us to expect tliat the meinoo 

potential 

SIMPLE VEBSUS COMPLEX OEGAMZATION 

I. . 1 - 

ratorj held by a single industrial lirm, one group 
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Simple line-staff arrangement to three echelons (Fig 3) to meet the 
needs ol the exercise the other group “searched” its memory and 
duplicated the more complex Imp-staff arrangement of its own real 
home Diant (Fig 4) 

In the competition that ensued the simpler organization showed a 
considerabh gredtei profit after lour production periods than the 
more complex organization The simpler manufacturing concern was 
able to market ^ 0 % more product m dollar value, yet did so with 
lower ope’^ating coats than the complex organization The complex 
organization had a less adequate inventory control system and failed 
to maintain as healthy a posture in the market as did the simpler 
company 

According to attitude suiweys of the participants in both companies, 
taken during reat periods there was a steady increase in satisfaction 
with company operations in the simpler organization, while there was 
a correspondmglv steady decrease in satisfaction in the complex or 
ganization Both companies declined in feelings of responsibility for 
company operations although members felt more responsible in the 
complex organization and were more attracted to their ow n company 
Goals became much clearer m the simpler organization towards the 
end of the exercise, while the reverse took place in the more complex 



FIGURE 3 An example of a chart for a 
holes 


hne staff organization to produce port- 
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figure 4 An example of a chart for a complex organ.rat.on to produce 
portholes 


arrangement Sat.stact.on with fellow employees increased more m 

association between overall satisfaction an s corre- 

position) in the and strike threats 

lation found in real life ^1®°- ^ introduced without 
began to appear, engineeri g engineering 

concern for their human impact bu y 
economics, and important trade secrcui 
as secrets were not realized 

LINE-STAFF tTJBSUS OVEBLAPPING COMMITTEES 

Tir iu u fi„ot,nns a second study was conducted again in 

With minor ““difications a secen y tut with 

a sensitivity training „„ independent variable be- 

ne^^ subject'! This time v>e introuuctu 

forehand, differentiating the two competing companies One of he 
competitors was given evpliclt directives to operate by means of m- 
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diMdual decision making and responsibility, while the other was 
forced to adopt committee decision making as the basis of its organi- 
zational life Since all decisions in the latter company were to be made 
by committees of three men or more and since each manager could 
be a member of more than one committee, an arrangement of over- 
lapping committees was constructed Likert [349] has proposed super- 
imposing oierlapping committees on a line-staff organization, and we 
went one step further and eliminated the line-staff, in accord with 
suggestions by Fisch [1%] that the hne-staff arrangement may be 
obsolete 

Relative efficiency Despite its noveltj and awkwardness, this 
formal arrangement of overlapping committees (Fig 5) outproduced 
and outperformed its traditional line staff competitor Profits were 
almost five times greater sales \olume was 157% greater, yet operat- 
ing and in\entory costs were considerably lower m the company man- 
aged by o\orlapping committees In almost every respect, the over- 
lapping committee organization was cited both by its own participants 



HGURE 5 
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as T\ell as by outside consultants as the more effective of the two 
organizations 

Labor-management problems The competing line-staff organization 
had a good deal of labor difficulty Following directives, line-staff 
management told the wage earners to “take off,” and that they would 
be told what and how to do things just before production began Since 
all production decisions were to be made by indnidual superiors, 
workers were left free to create, and what they created was a strong 
union movement During the ensuing collective bargaining, negotia- 
tions were conducted poorly and the labor force began work highly 
dissatisfied 

Decision making and operation Planning was relatively inadequate 
among the overlapping committees since they failed to take into ac- 
count their own much more satisfactory worker relationships and 
productivity, and failed to capture the much larger portion of the 
market that they could have gained had planning been adequate 

The flexibility of the overlapping committee organization was illus- 
trated by the much greater number of promotions and rotations 
effected among its management than was possible in the line-staff 
organization The usual difficulties in upward communication seemed 
much less significant in the overlapping committee organization, ao 
cording to a postexercise questionnaire Managers actually were rated 
more influential in the overlapping committees, despite the abolition 
of the authority-obedience chain of command 

In this postexercise questionnaire of 162 items answered by man- 
agers and wage earners of the two competing organizations, 109 
statistically significant differences emerged Analysis of variance was 
used to ascertain whether these differences were caused by differences 
between the structures of the two organizations, by differences between 
management and labor in general, or by the interaction between struc- 
tural differences and differences in job status 

Management in both companies saw more task and interaction 
effectiveness, more maturity and stability, smoother and more adaptive 
operations, and greater flexibility and ease of communications than 
did the workers within the same companies On the other hand, wage 
earners in both organizations saw more conflict, disorganization, in- 
decision, splintering, insecurity, unpredictability, and rigidity coupled 
with poor communications and access to information in their respective 
companies Yet, in companion, to all members of the line-staff com- 
pany, all members of the overlapping committee organization felt 
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more satished with effectuene-'S productivity, and management, and 
were more mci ned to agree that there was equal participation, co- 
operation ind ijOal clan*> In comparison to all members in the 
oicrlippirg con mittee company, all members of the line-staff organi- 
zation regardle's of their status found their company to be relatively 
more unbalanced overstaffed bureaucratic, disorderly indecisive, and 
rt‘’i«tant to change The> saw mor® confusion, splintering, involve 
mont and carcl'^ssnes*’ and rejection of their own leadership 

\nalj IS of the interaction between structure and status suggested 
that the union ‘■uccesi achieved by the wage earners of the line-staff 
organizition comnensated for their company’s failure in the market 
place lhe\ completed the exercise with a sense of victory not shared 
their own management and so they were almost as happy with 
the over all outcomes as were the management and wage earners of 
the overlapping committee organization who won the actual manu- 
facturing competition m sales productivity and profits 


A THREE-WAY COMPETITION 

Thirtj-nino participants m a more traditional management training 
program concerned with economics, cases, and business issues, and 
rawn rom many different large and small enterprises, were asked 
0 operate in groups of 13 the simple the complex, and the over- 
apping committee organizations To minimize preproduction effects, 
pc p av or was assigned to his specific job as well as to his organiza- 


Although agnin the simple hne-stafl was found slightly superior 
m productmty to the complex line-staff, both were clearly operated 
nln '”'‘’^‘‘'''’’5 overlapping committee In the same way 

LrL, f uerc most satisfied with how their 

manneem™. "’"’"'"“'“‘'"-s. Us labor relations, and its 

Ta^rffed P ’ r committee organisation was least 

of nhveJ'f i’™ ^totistieally significant mean responses 

tib me h opproprnto analyses of variance) in de- 
es m^o™ r": ‘>>0 game It IS inter- 

12 ° u ' "^•'"““‘■on, despite instructions not 

omplex O'c much more so than the 

complex companv , of decisions bj committee 

in its'talurrto'proXcri'ls'LloMhl °''''“PP‘"8 centered 

porthole as eml„':::,'’:h.eh: 

with effort, to mmimire waste and s,„„g,, j° tre'mtiqurafter 
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Adaptnc (adjust to new challenges) 

Productnc (gets its job done) 

Stable organization 
Welbmnnnged 

Satisfaction with organization 
Progressive 

Extent cxeryonc knew to whom ho should report 
Well-oiled machinery of operation 
Consistent 
Problem directed 
Effective interaction 
Ilappj' 

Authority matched responsibility 
Good storage of information 
Clear goals 
Cabinet leadership 
Task effective 
Attractive interoction 
Amount of long-range plannmg done 
Decisions reached by committee 
Disciplined 
Some weak links 
Unpredictable 

Noisy communications , much static 
Unprepared for emergencies 
Complex tommumcation network 
Reorganization required for new competition 
Confused 
Uncoordinated 
Much tune wasting 

Poor access to records and information 
Follow-up 
Totalitarian 
Indecisive 
Involving 

Out-guessed by opponent 
Careless 

Unsymmetnea!, unbalanced 
Disorderly 
Disorganized 

simple line-staff 
complex line-staff 
overlapping committee 


FIGURE 6 Profile of significant mean differences in postexercise descriptions 
of players of their own companies. 
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the exercise, it became clear that particularly damaging to the chances 
of success of the overlapping committee organization ^as its operators’ 
initial negatue reaction to being “stuck" with an unfamiliar and, they 
believed, unworkable organization Actually, considerable effort was 
exerted, particularly by a key member of the executive committee to 
convert the organization into a traditional line-staff arrangement, 
while, counter to instructions much committee action took place in 
the companies organized to simulate individual decision-makmg 
hierarchies 

In future studies where radical inno\ations are tried, we will need 
to pay attention to resistance by the plajers to the unfamiliar Thus, 
operation of an overlapping committee organization may require con- 
siderable training m the kinds of personnel and group factors usually 
covered m sensitivity training programs, none of which was given 
0 ese players before they were forced into using a system so heavily 
dependent on consensual decisions Turning the matter around, how 
well managers can successfully operate a committcc-typo organization 
might be the basis for evaluating the utility of a sensitivity training 
program 

Conclusions 


THE ISSUE OP RELIABILITY 

siderawT^ respects, we have described only three cases needing con- 

denLa^f u ' ’ drawn on samples in 

dms on of two or three different 

are obruTmf.“'’‘’™r'''^ However, our chances for replication 

hfe orZ at.r n® data from real- 

iiie organizations One examnlp nf r. , 

all three trials of POE is the effort t “''"'‘S phenomenon seen m 

veloped m only two out 

tuall, signing contracts) One o Tse -' 

for Its management But » tit Tr^r 

unions occurred Management strate ’ '“"“do^Wo agitation for 
third tnali^they promoted the agiSori t 17 ° “ 
the second trial, unions developed management In 

tracted negotiations, stoppages metete M ™ ® '’™' 

the like All union drives were I'ocal ex ept ^777 Ponods), and 
except in the third exercise where 
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an effort to form an international union of all uagc earners in the 
three companies was foiled by a timely promotion 

THF ISSUE OF UNREALITl 

Many of the phenomena expected m real-life industry occurred 
during the exercises, phenomena such as the correlation of status and 
satisfaction, the union-management polarization m collective bar- 
gaining, and the acceptance of satisfactory rather than optimum 
le\els of productivity Nevertheless, the simulation was different m 
many respects from rcal-hfc operations The powerful motivations 
of real job security and real monetary reward could only be sub- 
stituted for by competitive desires and the normal concerns about 
winning rather than losing a game, loyalty to one’s team, and short 
but intensive visibility among peers 
But the difference, m some senses even additional to the possibilities 
of controlled replication, favors simulation over real-life observation 
for research purposes, for more may happen m simulation in less 
time than ever might occur under similar circumstances m real life 
For example, ^hen partial lay-offs of workers were considered by 
management in the first study, they were not executed because it 
seemed highly possible that the entire work force vould have gone 
on strike if any workers had been laid off Many so stated afterwards 
What we see here m miniature is a collapsing of time coupled with 
potential overexcitation of behavior illustrative of what might occur 
in much less dramatic form or actually only be felt, but not acted 
out m real-life industry Many of the same feelings and tendencies 
are generated in a much shorter, quicker, and sharper way than in 
real life 

FUBTHER RESEARCH APPLICATIONS 

Many other independent variables, which could not heretofore be 
subjected to experimental attack, can be systematically examined 
with POE or similar games Thus national differences in style of or- 
ganization could be simulated and contrasted For example, the tech- 
nical-commercial dual management practiced in Germany can be 
contrasted with the line-staff system common to the United States 

Radically different modes for arranging productive organizations 
might be developed and tested by taking advantage of the re\olution 
\n computer technology and automation now in progress For example, 
extending an idea recently ad\anced by Leavitt and Whisler [337], 
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Information 

"* Orders or requests 

' Materials 


for manufactorn'i matter energy processing system 


Z maZZ ; ■” “Eaniaation as a logical 

r'” of the trad, 

have stoes'^r nT T'"' "“^'=1 arrangement would 

be optlmired mathematically' '‘''1“’'^ P™duce it would all 
finished goods were ascertained “ '*™ market demands for 
ventor.es would likewise be optim^rTh^’' 

propam^ lZlLS:TTo:T 

Since the latter vould all be math operating decisions 

conditions But how wo!td 

central materials, and production '“‘fa' information, 

new human factc’rs wourS^llZS^ 
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merit negotiations improve with tlie “errorless" computer information 
available? POE might help to answer these questions 
The utility of many other organizational propositions could be 
subject to experimental test selected personnel practices, management 
by objectives, performance appraisal interviews, open horizontal chan- 
nels of communications, mergers, decentralization, and operational 
goals 

FURTHER STUDIES 

During 1963-1964, the Production Organization Exercise was re- 
fined considerably with the collaboration of James A Vaughan and 
run with success permitting five or six companies of 15 business execu- 
tives each to compete Four such runs now provide data for analysis 
for the comparative performance of 26 “companies" under standard- 
ized conditions 

In this University of Pittsburgh version (UPPOE), marketing has 
been made more complex A company’s sales quota for a given period 
depends on how much more it advertises each of its products than 
its competitors and how much it underprices them Ceiling prices pre- 
vent an explosive inflation Management has to choose whether to 
continue to produce items a and h, to add item c to its line, to discon- 
tinue a and 6, etc Issues of retraining and replanning arise Techno- 
logical discoveries can be capitalized for exploitation or they can be 
Ignored 

Firms that fail to gam a sufficient market for what they can produce 
can make agreements to sell excess production to competitors who 
have more of a market than they can meet They can “pirate" 
each other’s labor force and management, form active labor unions, 
consider mergers, perform special services (at agreed upon prices) 
for each other and try to “rig" each other’s markets 

In the most recent experiment, three “bottoms-up” companies have 
competed with three “top down” organizations The “bottoms-up" 
organization was designed by Paul R Lavrence of Harvard and Mur 
ray Honvitz of New York University The organization contains 
planners, representati\es and operators E\eryone has a job vith 
problems to solve There is no traditional hierarchy The design aims 
to maximize the satisfaction of all members with the organization 
The “top-doivn” organization was designed by Ralph Stogdill of Ohio 
State Uni\crsity and Harold J Leavitt of Carnegie Tech to maximize 
the adequacy of the organization’s response to the external on\iron- 
ment To ensure that the 100 graduate business students who oper- 
ated in “bottoms-iip" and “top-down” companies were not overly re- 
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sistant to these radically different plans, Drs Laivrence and Stogdill 
lectured on the rationale of their respective arrangements, then served 
as management advisors duimg the organization process 
Generally, the “bottoms-up” firms showed greater gains in net 
worth and more satisfied operators and managers than the “top-down” 
organizations with which they competed 
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THE ABSORPTION OF PROTEST 
A WORKING PAPER 


Ruth Leeds 


Introduction — The Nonconformist and the Enclave ^ 

The usual fate of the nonconformist ^ho occupies a position of some 
responsibility in a complex organization has been established the cleric 
who waivers from the true path goes on retreat, the maverick army 
officer IS appointed to an innocuous position, the recalcitrant political 
party deputy is temporarily suspended* If temporary suspension or 
relegation to an insignificant position does not suffice to curb the non- 
conformist, he IS gradually eased out of the organization But what 
happens when an organization is faced with not just a single noncon- 
formist but with several who form a cohesive encla-ve in its midst? 
The organization — specifically incumbents of positions superordmate 
to the nonconformists — must now check not just one mdmdual but 
many who could potentially divert organization resources from their 
current commitments, undermine organizational effectueness, or form 
a front capable of capturing control of the organization 

To control a nonconforming enclave, the organization has to emploj 
techniques other than those typically used to check a single noncon- 


i-This paper la the theoretic part of a project initiated and directed bj Amitai 
Etzioni I \er> much appreciate the ideas comments and time he ga\e to it I 
am indebted to John C Pock for reading cnticall> '=c%eral drafts of this paper 
His mnn> suggestions and ivillingne«s to argue i\ith me o\er questionable points 
hai e been in\ aluable in adding clantj to it 

^Amitai Etziom 1184] pp 241-214 This paper repro'cnts an expansion of an 
idea brieflj discussed bj Etzioni, pp 245-248 
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formist An individual’s nonconiormitj often as not stems primarily 
from personality factors although structural determinants do con- 
tribute to it The nonconformity of an enclave, which is 'shared by all 
its members stems primarily from ‘structural determinants rather than 
personality factors Hence difterent techniques are called for to check 
nonconforming enclaves 

There is one organizational technique — the subject of this chapter — 
that IS particularly ‘tinted for controlling wayward groups It consists 
0 integrating the protest of the nonconforming enclave into the or- 
ganization by converting it into a new legitimate subunit Through 
conversion the nonconforming enclave obtains a legitimate outlet for 
Its nonconformity and thereby contributes to the attainment of legiti- 
ma e goa s of the organization The conversion from nonconforming 
enclave to legitimate subunit will be called the protest-absorbing 
process Protest absorption might take as little as a year or as long 
me ion Hegar^jess by the end of the process, the nonconform- 

1, ® of the organization reach an ac 

a snecifip enclave is given 'ome autonomy to pursue 

regulations o^Pected to abide by the 

Pret St absnf r legitimate subunits adhere 

za^^n ft IS a wel" " ^he orgam- 

groups It IS a stnfpt '*■ >s used to control nonconforming 

formal changes m iveapon insofar as its effectiveness rests on 

positions of subunits structure that is, on the formal 

IS unleashed through the raerrasf 

'anable m the protest ah^mt ^ although power is a 

not be eonfueed with L absorption should 

differentials between the m-odIcts through power 
authority structure* Althouid! regardless of the 

not the major explanatory concept “‘‘f Process, they are 
hej concepts to an undwatandm, authority are the 

these terras u ill be used onK i^ protest absorption, although 

Organizational anaU ses aihiX"* ^ awkward phrasing 

tion as it all structures were cut ffnm'et** ‘’'“ries about the orgamza- 
when applied to specific organizatmlT. ™ qualified 

torj The deaelopment of a coinnarat’ " ® “ P"™”’ ““ ““rmy, or a fac- 
ment of organizational thcones’hir jj approach permits the enrich- 
^ adding statements of regularities 


* Philip Selzmck [476] 
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Within one type of organization to statements of universal uniformities 
Given this consideration, the first step is to delineate the type of or- 
ganization in which protest absorption is expected to be an effective 
weapon Then we can characterize the nonconforming enclave and the 
process by which it is converted into a legitimate and quiescent unit 
The appendix presents an outline of cases which illustrate the protest- 
absorption model Since this paper represents both an exploratory 
study and a preliminary report, we are not concerned here with the 
frequency with which the model is approximated 

Normative Organizations and the Distribution of Chansma* 

Organizations can be characterized by the nature of the primary 
power that is u^ed to control its lowest ranking participants Coercive 
organizations, e g , prisons, keep order through the use of physical 
force (or the threat of it) , utilitarian organizations, e g , factories, 
keep order primarily through monetary lewards, nonnative organiza- 
tions, e g , churches, elicit compliance tlirough the allocation and 
manipulation of symbolic rewards For reasons to be evident shortly, 
protest absorption is expected to occur most frequently in normatno 
organizations 

Two other major characteristics distinguish the noimative from 
the coercive and utilitarian organizations First, a normative organi- 
zation tends to demand a high degree of commitment and loyalty from 
its members, often to the point that members are expected to give 
their primary allegiance to the organization The prie'it is symbolically 
wedded to the Church, in those organizations where secular marriage 
IS permitted, the wife is drawn into the structure and is known b> 
its name, e g , a na\y wife® Voluntarj exiting from the organization 
is perceived as a sign of insufficient loyaltj , for example, resignation 
from academic departments tends to precipitate feelings of resentment 
and rejection among the profc‘"ors who remain® Critici=m of tlic 
organization’s institutionalized norms and methods is abo taken as 
a sign of insufficient loj ally 

Second, mo'^t offices in normatne organizations ha\e clnrimia 
ascribed to them The performances a««ociatcd with the position of 
priest or mihtarj officer arc charismatic and are 'ijmbohzed b} «iich 
dcMCCS ns special drc'S, badges of office, and ritual courtcsic> Tlic 


* On rinoni [IStl 
® Arthur K Di\ ts (3a3<il 
*Thco<!orc Cnplow *»ntl II J MrGcc (951, p CC 
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charismatic elements of a particular office enrich the organization’s 
symbols and rituals with additional meaning, and increase their re- 
ward value for the loyalty and discipline which lowest ranking mem- 
bers exhibit Moreo\er, personal contact with an incumbent of a 
charismatic office is itself perceived as a reward by members Thus 
charismatic power in its routmized form re-enforces the normative 
power of the organization 


At the same time that charisma helps to generate loyalty and 
discipline among the personnel, it also is a potential disrupter of 
discipline and loyalty to the organization itself The problem is pres- 
ent »i latent form when the lower participants of the organization 
attribute the functionally specific charisma of office to a particular 
mciimbent, and, m so doing generalize the charisma so that it takes 
on diffuse characteristics Where this occurs, the participants make 

“-^"’’dual ,vho occupies a 
to use%h If charismatic 

funcTioraM r commitments for purposes that are 

nottnerL H 1 " "hole (or for puipcses that do 

milh be hn!"^^ remains latent The case 

to chllkncc rrn’ ^ ?! 'harismatlc employs these commitments 
against regular '’o8e“ony and integration, and to compete 

&rrsrar 

the top one; and ! '■'“^tenstio of many offices as uell as 
Catholic Church Ind ’“T®’ “"“'“”‘5' centralized The 

examples of organizations in'! ™ organizations are the major 
their lines combined with a''at '''™sraa distributed throughout 
Protest absorption is more Iikelv”t authority structure 

to control nonconforming enclaves th„ ™ organizations 

ha-vc the potential for strain Ki structures which 

lack a strong central authontv but 

the early Catholic Church) “rotestant denominations and 


The Process of Protest Absorption 
The potential strain betwppn 

a tempest m a tepid teapot with discipline erupts into 

encla\e ilore often than nnt * 1 , , formation of a nonconforming 

not, the enclave is led by a charismatic who 
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IS concerned \Mtli devising nc^^ waj's for carrjnng out his rcsponsdnli- 
tics more cfTcctively. The Icader&hip of the enclave is strengtliened 
by able lieutenants The enclave itself is endo^\ed vith a militant 
spirit, its members arc eager to undertake large-scale tasks and to 
execute them vith no^cl strategies The organization, grovn veak 
internally in one or several respects, cither cannot or prefers not to 
initiate change (although fiom some objective perspective change 
might be functionally required if the organization is to continue being 
cfTcctivc) Protest absorption has two major consequences for the 
organization it checks the nonconforming cncla^ c by turning it into 
a legitimate subunit which remains lojal to tlic organization and it 
permits the introduction of change The descriptnc model of protest 
absorption contains throe parts (1) The characteristics of tlio non- 
conforming cncla\c, (2) the state of the organization, and (3) the 
process of absorbing protest 

THE NONCONFORMING ENCLUE 

Two conditions are basic to tlic emergence of a nonconforming en- 
clave First, some members of a normative organization must attribute 
personal charisma to an official Tins provides the official with an 
opportunity to lead a loyal following o\er winch diffuse influence 
and control can be exercised Second, the official must lia%e tendencies 
toward nonconformity and unorthodoxy, and must disregard at least 
some traditional norms and strategies Once the official has proved 
his capacity to acquire a personal following, he may be referred to 
as the enclave leader, once he leads m unorthodox directions, the 
enclave becomes a nonconforming group 

The leader's nonconformity stems in large measure from his posi- 
tion in the organization Assume that the leader is in unit C 4 (Fig 1) 
Assume further that C 4 is not functioning effectively with regard to 



FIGURE 1 Boxes denote units in organization 
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its subunit goils Lick of effcctneness could stem from one or several 
factors I or example the unit is functionally peripheral and so does 
not rcccm the optimum quantity and quality of inputs, or the unit 
IS 1 long estihli hcd one uhich has become more concerned with self 
mimtenincc tlmn uith attainment of goals or changes in the unit’s 
cniiromnLiit hue occurred which make present methods and pro- 
ci (lures oh olete or contingencies hare emerged for which there is no 
fornni provision In short the umts responsibility for goals far ex- 
ceeds Its cip-ciU for attainment of goals thereby making it relatively 
meff.chvi One nspon-e to lack of effectiveness is to exercise trained 
incapacitj that is to continue conforming to rules and procedures 
which have become inappropriate- A second response is to search 
tula's ">>“=>> "OOM permit increased unit effec- 

and the slo i"" "7™"' of functional rationality 

capacdv arhead nfo ’ The leader either m h.s 

of -ubstantive ret, * 1 "** ^ ’’’ember of it, exercises some degree 
methods i\hich assumes responsibility for devising 

more adequately * ^ ^ position 
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• UK ™ of creel, veers, 

M'm'ila, IKII pp 112-IIr 
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changing them without destroying the organization. The noncon- 
formist justifies his challenge of the status quo by appealing to what 
the organization recognizes as its highest morality or its ultimate set 
of values.^® The official who emerges as a leader of a nonconforming 
enclave is justified in saying, in the area of his specific responsibility, 
“It is written . . . but I say unto you . . on two counts. First, 
because he has charisma attributed to him, and second, because as 
a nonconformist he is oriented to existing rules only in a negative 
sense — to challenge them.^^ 

Concomitant with his personal charisma and tendency toward non- 
conformity, the leader also has a flair for originality which permits 
him to create new strategies, ideologies, and symbols to counter those 
of the organization The development and implementation of new 
strategies come to represent the goal of the enclave The new ideology 
and symbols serve as extensions to the leader’s charisma m welding 
the enclave into a cohesive, dynamic group 

The charismatic rarely leads the enclave by himself He is usually 
assisted by lieutenants who support his unorthodox tactics and inno- 
vations, and spearhead the enclave with their own missionary fire and 
ability to influence others The leader, by granting his lieutenants 
some autonomy in a specialized area like procuring supplies, insures 
that they will remain subservient to him Since the lieutenants are 
likely to promulgate their own ideas, a limited amount of autonomy 


If the leader appeals to a morality or values not recognized by the organiza- 
tion, the likelihood of protest absorption is reduced and the organization will 
resort to other means to check him Orde Wingate was able to organize and 
arm Jews to quell Arab raids on the British pipelines in Palestine m the late 
1930’s, despite British policy not to give arms to Jews Wingate also hoped that 
his Special Night Squad would form the basis for a Jewish army which would 
help to pave the way for Palestine’s independence Wingate’s advocacy of a 
cause which extended beyond mihtary purlieus led to his recall from Palestine, 
and probably helps to account for the rapid dejudification of the Special Night 
Squad See Christopher Sykes [632] 

K Merton [392], pp 725-726, and Max Weber [590], p 361 
^2 Dorothy Emmet [181], p 258 The problem of what an administrator should 
do with the single nonconformist, the “creative genius,” the person with a fliir 
who IS “beyond good and evil,” receives excellent treatment by Professor Emmet 
She feels that a solution might de\elop if the administrator has the capacity to 
comprehend different roles, with such understanding the administrator might 
create a special role m the organization for the nonconformist In the present 
context, protest absorption would require the administrator to have some un- 
derstanding of structure Emmet docs not deal with the problems pre<'cntpd 
by a group of nonconformists 
^2 See Weber [590] , p 360 
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rnav pre\cnt rual ideas and methods from disrupting the unity of 
the encla\e 

The cnergj’- and zeal of tlie nonconforming encla\e are focused on 
mno\atione ^\hich often assume the form of techniques intended to 
facilitate attainment of organizational goals New techniques might 
be more effectue in attaining existing goals by permitting higher 
output or they might re\italize goals which have grown fallow (Later 
wc '“hall ha\e more to say about the enclave’s objectives and their 
bearing on the protest absorption process ) In essence, the enclave 
maintains a high commitment to the basic goals of the organization, 
and desires to di'^play this commitment through recognition of its 
mno\ations The commitment inspiring the nonconformists is fre- 
quentlj \mwed as higher than that possessed by others m the organi- 
ze ion e perceived or alleged discrepancy between the extremely 
‘ig 1 degree of loyalty to basic organizational values exhibited by the 
nonconforming endue e ami the moderate degree of loyalty exhibited 
“’■6""'^='“,'"' f^irfotpants IS likely to provoke conflict Other 
for Tl’ 1 «"‘hu6iasm of the enclave, 

gnnization ^ oppear less diligent and less loyal to the or- 

do\ atmosiiher^iT"? further distinguished by an unortlio- 
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cism or of romance, en\elops the enclave, contributing to its integra- 
tion and highlighting its dedication to its cause 

THE STATE OF THE ORGANIZATION 

Although nonconformity can erupt at all times, a cohesive noncon- 
forming enclave is likely to emerge in a context in which one or a 
combination of the following variations of organizational weakness 
IS prevalent If, over time, the legitimacy of the organization pro- 
cedures decreases generally or within any subunit, charisma tends to 
shift from office to person among those dedicated to the ultimate pur- 
poses of the organization If an organization is insensitive to poten- 
tial nonconformity (due to such factors as inadequacies of communi- 
cation networks), control mechanisms might not be actuated in time 
to forestall a nonconforming official before he gams a personal follow- 
ing If an organization’s internal authority is weak, owing to the 
corruption of officers responsible for enforcing conformity or owing to 
the lack of (or limited) control over enforcement facilities, then what- 
ever control mechanisms the organization might employ are inef- 
fectual Finally, resources diverted outside the organization to meet 
an external challenge, or stoppage of inputs, limit the availability of 
the means needed to combat nonconformity 
Once the enclave emerges, mild checks to contain the nonconform- 
ity are no longer adequate If the organizational elite ousts the leader, 
his immediate lieutenants could assume control of the encla\e, or 
members of the enclave might foffow their /eader and form the begin- 
nings of a competing structure Such a po'^sibility is particularly threat- 
ening when the organization enjoys a monopoly or duopoly position 
If the organization is one of ‘5C\eraI of its kind, then one more similar 
structure in the environment makes little difference Finally, if both 
the leader and the members of the enclave are dispersed throughout 
the organization in an effort to disband the group, nonconformity 
might be spread rather than eliminated 

Gnen the madequacj of control techniques which arc typically 
applied to single nonconformists, the organizational elite mu<5t choose 
between se^eral altcrnatucs condemnation, a^oldance, expulsion or 


some in'tnnces the following emerges fir^t and then ensts about for a 
lender According to Erie Wil ons lc«s romantic account of the Bounf\ mutin> 
the potcntinl mutineers were *hips sailor* who on becoming cognizant of each 
others discontents rccniitetl Fletcher Clinstian to be their leader Subsequent 
c\ents mdicntwl that the choice was not cntirclj fortunate for Chnstnn lacked 
the capanlj to lue up to the charisma which his followers attributed to Iiim 
See Erie il«on [C051 
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protest ab^irption The first three alternatives are not effective in 
containing the nonconformity unless tne enclave itself is quite weak 
to b'^gin with Condemnation contains the danger of widening the rift 
between the enchte and the lest of the organization by forcing a 
polarizatior of is ue« “ Avoidance t^hich means consciously taking 
lull'' account of the existence of the enclave sidesteps the danger of 
polarization During the period that the organization elite osten 
«iblj ignores the enclave however the enclave might grow in size and 
‘•trcngtli m«tead of dying out Expulsion of the enclave represents a 
costl) lo v of re'^ourees which might yet be channeled to serve organ: 
zational goals Also expulsion could lead to the emergence of a rival 
‘^'nicturc falbeit it does permit tightening of organizational ranks) 
The negative consequences which might result from attempting to 
control the enclave through condemnation avoidance or expulsion 
arc particularlv dysfunctional to the organization when it displays 
one or more «igns of weakness Although protest absorption also en 
ai 5 'omc dangers it is a more promising way of checking noncon 
formitj on«cvoral counts 

If protect absorption is successful it not only eliminates the pocket 
?(' strengthens the organization by providing 

nmrreann^ ^**^*u*^^i energetic devoted group Moreover the 
^ ^S'timation of innovation which better equips the 
cfTcctiveU P challenges or to attain its own goals more 

Si r ! M . elimination of non 

r.nnTr I mn Th t° of a devoted group or the introduction 

1^0 V r„ T etganizatlon provides the 

mev m l? bailivvick and it is aicorded legit, 

and knowledge to cotv 'out'th* ‘''e 

fonnitv which vuotvcs 

weakened sn n<s ^ failure is expected to be sufficientl> 

■Icvpileitsopportunitj tV™.rthen th 

fit" The risk nt'f'nmrwrvv, ’ ^ ni^amzation can reap the bene 

fonningonchvcmav duVingthTw^tTn™ 

R ne time that the organization attempts 

”7 Bricrn.ki [SOI pp f^io 

“Op Cl pp 11.12 
■' t rrrrn, 

t-frl „ impnrLi "mcr mil 'h"aT\ T" "" rlaiJ 

ov orjTOi vliov „ „„ '"'"niitm the member, h,p cl meh 

bo'Ij thou/'h c{ Cahon nn,l ro«Tfeiiic influences from the parent 

I'm P 15) (Quolod , 1,0 nepoLr Octohor 20 



THE ABSORPTION OF PROTEST* A WORKING PAPER 125 

to check it, gam access to the key power positions and, subsequently, 
assume control of the total structure 

THE PROCESS OF PROTEST ABSORPTION 

Once the nonconforming enclave has been converted into a new 
legitimate subunit, the organization is strengthened During the pro- 
test-absorption process, however, the organization, especially that 
sector of it in which the enclave has erupted, faces a series of internal 
battles involving several levels of its hierarchy The charismatic leader 
and his followers oppose those persons who formally are their imme- 
diate superiors These shall be called the middle hierarchy and repre- 
sent the enemy in the battles Insofar as the organization has a cen- 
tralized top hierarchy which can exercise authority over the middle 
hierarchy, these battles tend not to be fought to the death of one or 
the other set of combatants Instead, the top hierarchy intercedes and 
more or less arbitrarily terminates the conflict Protest absorption es- 
sentially IS a process whereby the top hierarchy attempts to balance 
the two opposing forces — members of the nonconforming enclave 
against members of the middle hierarchy who are the immediate su- 
periors of the former 

In some instances, units which are laterally related to the noncon- 
forming enclave will also be aligned Tvith the middle hierarchy m op- 
posing the enclave In other cases, the opposition will be made up 
only of heads of laterally related units and an opposing middle hier- 
archy wiU be absent The varying composition of the "enemy” depends 
upon the location of the enclave m the organizational structure The 
general pattern, however, might be diagrammed as shown m Fig 2 



FIGURE 2 
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Assume that the enclave erupts m D4 If the leader is the head of 
Di, the encla\e will encompass the entire unit If the leader is only a 
member, the enclave will set itself up as 1)4- In either case, the en- 
clave i\ill have to contend with C2 who is responsible for Di-Di Di- 
rectly, or indirectly, the enclave will also have to contend with the 
other D units The emergence of the nonconforming enclave creates in- 
creased competition for resources among the D units In addition, they 
perceive themselves as being cast m an unfavorable light by the en- 
thusiasm and heightened activity of the enclave Hence, the D units 
Viill pressure C2 to suppress the enclave The D units do not always 
form part of the opposition to the enclave; another variation is that 
C2 might also be directly in charge of one D unit as well as having 
general re':ponsibiIity for the entire D section Such structural varia- 
tions in the formation of the opposition to the nonconforming enclave 
0 not affect the general pattern of protest absorption, although they 
c P to explain slight variations from case to case Hence, for sim- 
pheUy s sake, m describing the process wc shall limit the opposition 
to the middle hierarchy, although the reader should bear in mind that 
the opposition can vary in Us composition 

t . ^‘^^stituting the middle hierarchy are more 

TTewL ' trained incapacity” than incumbents of other levels 
nf A T incapable of comprehending the significance 

bv thel r' Furthermore, their positions are threatened 

ucs o Z T: ) loyalty to basic val- 

hiLnt th f Ld because it 

to maintain ordeT/^T^^ authority vested in tliem 

clave is to attpmnf't bailiwicks Their response to the en- 

communication hnl- k through such means as closing the 

archv restricting tL ^ leader and the top hier- 

redueme the rc^mimA freedom of movement, and 

middle hierarchy, thj 

cisG of their riRhts of office" From represent the full cxer- 

inc enclave eiiph perspective of the nonconform- 

orBtiniiation'is oKamst'lt'' ra 7 l,c'’n"*T*'°''" 

clave mu«t tn- tn 1 >a ai ’ ^ hence, to carrj’ out its cause, the en- 

K'lmietienal ^alucs end if he is •'■s.basic loyalty to or- 

® to gam recognition and legitimation 

»' t\T»-n Icyitimatc techninvips fail ^ . 

nisht rr.on to lIIrsit,a„|o or nonlctill'*''! '■ '''' hierarchy 

■1-1- 11 al Ihe end, He Lic^rly “r'' 

P o'crcomc, it, "tnimcd incapacity.'’ 



THE ABSORPTION OF PROTEST A WORKING PAPER 127 

for his cause, he must have access to the top hierarchy When such 
access via regular channels is barred, the leader develops his o^^n 
routes to the top Frequently this is done through an intermediary 
who is outside the organization but has legitimate access to the top 
echelon Insofar as the charismatic leader is able to establish a par- 
ticularistic relationship with such an intermediary uhich is beyond 
organizational control, he has relatively easy access to the top 

The particularistic communication line gives the nonconforming en 
clave some leverage in an attempt to have its cau^e recognized and 
legitimized That the intermediary is willing to use his power o^ver the 
top hierarchy in behalf of the enclave is regarded by its members as 
a significant step forward and as a sign of incipient legitimation 

At the same time that a particularistic communication line gnes 
the enclave hope that its cause will be successful it also produces po- 
tential instability and unreliability First, the communication line is 
maintained at the will — or the whim— of the intermediary, which 
means that it can be opened and closed arbitrarily Second, a particu- 
laristic request to the top hierarchy in behalf of the nonconforming 
enclave might elicit informal instructions to the middle hierarchy 
which it can easily overlook in its continued attempts to obstruct the 
enclave 

In some instances the charismatic leader need not report to par- 
ticularistic communication channels for he might be able to go to the 
top directly, or the attention of the top hierarchy might be drawn 
to the nonconforming enclave as a result of the conflict between it 
and the middle hierarchy, especially if the conflict has affected ta^k 
performance ad\er£ely 

Regardlc'ss of the means bj which the attention of the top hicrarcln 
IS directed to the encla\c, the leader who has gamed this attention can 
demonstrate his ba«ic lojalty to organizational \ahics and communi- 
cate his ideas for their more cffcctnc realization in the hope of gam- 
ing official appro\aI Concerned with blocking such nppro\al, the mid- 
dle hicrarchj urges the top to suppress the cncla\e The top hicrarcln 
IS interested in enhancing general organizational cfTcctnenees and 
bj extension, is concerned with maintaining internal order \\ itli its 
broader, more sub«tantno, per’-pcctne, the top is more amenable to 
mno\ntion than the middle hicrarclij, cspeciall\ when faced with in- 
ternal weakness or external challenge Hence, the top is more likclN 


'•The lender's abihtj to commumente with the top !iirrireh> directh i' de- 
terminc<l m Iirpe part bj otlicr enpncitie^ roles and B!atu«o^ v,lurh he niiRlit 
h^\c within or out«idc of the orpnniiation 



12S BEHAMOKAL SCIENCE PERSPECTIVES 


to accede to =onie demands of the nonconforming enclave, especially 
if Its leader is backed by a powerful intermediary, than to the insist- 
ence of the middle hierarchy that the enclave be thoroughly curbed 
or eliminated 

The first round m the protest-absorption process is completed when 
the top hierarchy recognizes the nonconforming enclave and gives it 
a modicum of autonomy to pursue its advocated innovation This is 
followed by ®e\era! more rounds of obstruction by the middle hier- 
archy , unorthodox communication to the top by the nonconforming 
encla\e and a gradually increasing grant of resources, autonomy, and 
legitimacy to the enc!a\e by the top hierarchy With each round the 
encla\e comes closer to approximating a new legitimate subunit 
In exchange for autonomy and legitimacy from the top hierarchy, 
the enclaie must agree to accept certain stabilizers The stabilizers 
are mec ani'ms to insure the loyalty of the new unit to the organiza 
tion and its conformity to organization regulations First, the protest- 
absorbing unit is expected to develop rules subject to approval by the 
op ec ie on, o guide its conduct, any changes in these rules are also 
° ^Pl^oval by the top Second, the unit must accept a regu- 
nance through which it will acquire all or most of its 
net nn . IK® "'"f ’ appropriations of resources and com- 
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negotiations ■\\ ith the top hierarchy, the more hkcly is tins to be the 
case In fact, tlie top hierarchy could reduce tlie leader’s personal 
charisma considcrablj by sending a representative directly to the mem- 
bers of the encla^c to grant it legitimacy By circiimv''ntmg the leader, 
the top hierarchy gnes the impression that it has been vise enough to 
recognize the value of the cncla\c’s cause of its o\ n accord and so no 
credit need be gnen to the leader who has spearheaded the cause Cir- 
cumvention of the leader does present certain dangers, howe\er Such 
a procedure is most likely to be successful only if the representative 
has instructions to grant all or the most important of the enclave’s 
demands Otherwise, enclave members arc likely to pcrcenc the visi- 
tation of the representative as an attempt by the top hierarchy to 
sabotage the cau«c Since, in most cases, the top is unlikely to grant 
major concessions in one fell swoop, this danger is almost always pres- 
ent and serves to strengthen the enclave A second danger is that the 
representative himself might be affected by the loader’s charisma and 
join the enclave rather than fulfill his orders 

Occasionally other stabilizers are also introduced, e g , limiting the 
size of the protest-absorber unit, appointing a special supervisor to 
^atch for and check any excessive enthusiasm which the unit might 
display, and restricting the use it may make of its particularistic com- 
munication channel Generally, these particular stabilizers are insti- 
tuted if the newly legitimized unit still remains somewhat recalcitrant 
in its adherence to organization rules 

The conformity of the unit is further enhanced through pressures 
arising within it to replace the instability of its charismatic nature 
w'lth the stabilizing characteristics which accompany routinization 
The nonconforming encla\e, like the large-scale charismatic move- 
ment, faces “everyday” problems of economic and administrative or- 
ganization For example, the unit at some point must provide for the 
selection of a successor to replace its charismatic leader (The criteria 
for selection may be established either by the enclave or by the or- 
ganization ) 

The external pressures toward protest absorption and the internal 
pressures toward routinization eventually tame the nonconforming en- 
clave and convert it into a quiescent unit concerned with maintaining 
order in its own bailiwick The unit may show signs of quiescence 
simultaneously with its legitimation through protest absorption, or 
after a period of dynamism during which it expands and gi\es de\oted 
service to the organization Its concern with expansion and innovation 


21 Robert Michels [398], pp 174-175 
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lb replaced b\ one of self maintenance The zeal and energy of the 
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''emed nith pre^erMng their newly legitimized positions within the or- 
ganization the \er\c tnat sparked the unit when it was a nonconform- 
ing cnclaao cannot be sustained Successors to key positions in the 
unit mo^'t likelj have been socialized by the organization, and tend to 
resemble the middle biera'cny more than the original members of the 
enclave 


The unit 6 agreement to restrict itself to a specialized sphere of 
operation is itself another contributing factor to the emerging quies- 
cent period The agreement helps to preclude the possibility that the 
unit will attempt innovation be> ond its allotted sphere and w hatever 
success the unit has in its specialltj also drains it of further noncon- 
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endo^\ed ^\ith the aura of its unorthodox past which facilitates recruit- 
ment of potential nonconformers, nurtures a fertile field for the re- 
generation of a nonconforming cncla\e and another cycle of protest 
absorption 

In summary, the process of protest absorption follows se^e^al steps 
A nonconforming cncla\e is able to gain some power within the or- 
ganization because the latter is internally weak or faced wuth an ex- 
ternal crisis To check the internal threat without further weakening 
itself, the organization forms a new administrate e unit to absorb the 
enclave, based on the institutionalization of new norms The emer- 
gence of the unit represents a Sturm und Drang period the enclave 
demands more autonomy and resources so that it can pursue its course 
of action while the organization reluctantly grants some autonomy 
and resources, and permits some mno\ation, m order to maintain peace 
and overcome the crisis confronting it The Sturm und Drang begin*! 
to subside when the enclave achieves the status of a more or less legiti- 
mate unit within the organization, and is virtually quelled as the unit 
loses its initial ilan, no longer taking on new ventures and becoming 
concerned with its own maintenance From the perspective of the top 
hierarchy of the organization, protest absorption is a process of en- 
capsulation The nonconforming enclave becomes encased in a net- 
work of stabilizers which limits its freedom of action 

Im'phcatxans of Protest Absorption for the Organization 

In large measure, the significance of protest ab‘=orption for the or- 
ganization as a whole depends upon the bearing which the encla\e’8 
cause has on the core policies and practices of the organization From 
the standpoint of its proponents, the cause usually has a greater de- 
gree of significance for core policies than the top hierarchy is willing 
to acknowledge 

It IS convenient to formalize what is generally involved here b> 
means of a continuum in which the cause advocated by an enclave is 
scaled relative to the degree with which it is likely to affect core poli- 
cies and practices Then, as in Fig 3, the enclave can be character- 
ized as to where it aspires to be on the continuum, and where it is 
willing to be placed The organization can be characterized as to 
where it would like to locate the enclave, and where it is willing to 
place it The shaded area indicates the range of acceptability for an 
cncla\e and its organization, in this instance there is an o\erlap, al- 
though this IS not necessarily always the case Moreo\er, the ranges 
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FIGURE 3 A Enclave desires cau e to ha\e value of 7 5 Encla^e willing to 
accept value of 1 C Organization willing to permit value of 6 D Organization 
prefers value of 2 


of acceptability can shift in the course of the protest*absorption 
process 

Once the«e ranges are known, further statements can be made about 
protest absorption Where there is an overlap m ranges, protest ab- 
sorption should prove more successful in controlling the enclave’s non- 
con ormity than where such an overlap does not exist In the case 
w ere an overlap is absent (or in the case where the organization 
ma 63 s rong attempts to place the enclaae below its minimum ac- 
ceptab e position-m Fig 3 this would be below 4), the enclave 
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toward the 1 

uatod and continuum, its cause becomes more atten- 

it in the first "pker *"**"''* Soals which sparked 

dict'acOTMimate'lv *““''*”'* **'* nunges ot acceptability, we can pre- 
ess IS hkelv to imd ■'uraber of rounds the protest-absorption proc- 
lap between the rounds can be anticipated as the over- 

ally try to check thp™^f* lessened For the organization will usu- 
as it can while th locating it as low on the continuum 

until It IS located as the'eonf^^ "““"‘urmist activity 

cies and nnntiroc T, 11 j ^ ^ o’'ganization’s central poll- 

reason that the mom ce”utr2”tL'n“S 

gamzation, the more probable rt is °d 

upward m the hierarehy until "'embers will be promoted 

which determine where onthec**^t^ 
be absorbed, are those' iniolvcdTft™' 

u m the protest-absorption process it- 
*-The mo^t cogent illustration of »!.,» 

hinorj of the United States Air P ^ P^^ess can probably be found in the 
units in the United States Navy Bubmanne and aircraft earner 



THE ABSORPTION OF PROTEST A WORKING PAPER 133 

self: the degree of Tveakness of the organization, the strength of the 
nonconforming enclave, the power of the intermediary, the nature of 
the stabilizers, etc Thus the protest-absorption process can lead to a 
long-term chain reaction of major changes ir the organization, as ^\ell 
as check nonconformity and introduce a particular innovation 
Finally, protest absorption can have implications for organizational 
policy for dealing with nonconformity An organization which has had 
long experience with nonconformity, e g , the Catholic Church, might 
institutionalize the rounds of protest absorption This means that, as 
a nonconforming enclave emerges, it “automatically” will be con- 
verted into a new subunit over several stages, as it is able to meet cri- 
teria specified by the top hierarchy If the adoption of protest ab- 
sorption as a conscious organization policy is carried out effectively, 
an organization will strengthen its ability to cope with nonconform- 
ity and to implement changes flowing upward from the bottom 


APPENDIX 

Some Historical Examples 

Following a presentation of a middle-range theory model, ideally, 
one should develop indicators for the variables that make up the 
model, and then collect a sample of cases to test the model Tradi- 
tional limitations of time and space prevent the realization of the 
ideal To facilitate comprehension of the protest-absorption model, 
however, the history of two nonconforming enclaves are presented in 
Table 1 One enclave emerged within the Carmel Order in sixteenth- 
century Spam under the leadership of St Teresa The second enclave 
began when Claire Chennault was faced with the problem of develop- 
ing a Chinese Air Force in the late 1930 s 

Space does not permit even a skeleton consideration of other en- 
claves Examples abound however To name a few Orde Wingate’s 
Special Kight Squad, his Gideon Force which fought m Ethiopia, and 
his long-range penetration unit known as the Chindits, the Cistercian 
Order which began as an enclave within the Benedictine Order, and 
the Trappist Order which emerged from the Cistercian Order, etc Our 
examples ha\e been limited to mihtarj groups and to the cenobitic 
structures of the Catholic Church, not only because these are norma- 
ti\e organizations with strong centralized authorities but also because 
of availability of data The reader should bear in mind, houever, that 
nonconforming enclaves and their containment through protest ab- 
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United States Armj 

General C L Chennault 

Colonel C V Haynes 

Colonel R L Scott 
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tactics Train American pilots in the 
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President Roosevelt 
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Air Force From 1936 1940 Chen 
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pilots and equipment drifted to China 
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by Chennault and paid by Chinese 
government 
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TaskForce and inducted into USAAF 
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of parent 10th Air Force 

2 CATF converted into 14th Air Force 
March 1943 subject to Stilwell scorn 
mand as head of China Burma India 

3 No further rounds of protest absorp- 
tion occurred for General Marshall 
felt that Chennault should continue 
under Stilwell a command but Stil 
well was instructed to give Chennault 
all that he asked for 

4 14th Air Force deactivated in 1960 
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sorption can occur in other normative organizations An example is the 
Fund for the Republic which has been described as “Paul Hoffman’s 
severance pay ” In his unofficial biography of the Ford Foundation, 
Dwight MacDonald writes 

the Foundation’s trustees decided that {the program) should be imple 
mented by a new agency, which finally emerged in December, 1952 as the 
Fund for the Republic Hoffman originally supported Hutchins in pro- 
posing it, and its establishment coincided with Hoffman’s extrusion from the 
Foundation The Fund’s elephantine gestation is perhaps explained by 
the dilemma of the Ford trustees who found themselves being chivied 
by Hoffman and Hutchins into doing something that was as “controversial” 
as it was logical on the basis of the program they themselves had adopted 

23 Dwight MacDonald [3591, p 71 
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have taken their examples from diverse organizations and do not deal 
with situations where power is clearly comparable * Thus when Bier- 
stedt argues that Einstein had prestige but no power, and the police- 
man power but no prestige, it is apparent that he is comparing cate- 
gories that are not comparable Generally, persons occupying high- 
ranking positions vithin organizations have more authority than those 
holding low-ranking positions 

One might ask what characterizes high-ranking positions within 
organizations What is most evident, perhaps, is that lower partici- 
pants recognize the right of higher-ranking participants to exercise 
power, and yield without difficulty to demands they regard as legiti- 
mate Moreover, persons in high-ranking positions tend to have con- 
siderable access and control over information and persons both within 
and outside the organization, and to instrumentalities or resources 
Although higher supervisory personnel may be isolated from the task 
activities of lower participants, they maintain access to them through 
formally established intermediary positions and exercise control 
through intermediary participants There appears, therefore, to be a 
clear correlation between the prestige of positions within organiza- 
tions and the extent to which they offer access to information, persons, 
and instrumentalities 

Since formal organizations tend to structure lines of access and 
communication, access should be a clue to institutional prestige Yet 
access depends on variables other than those controlled by the formal 
structure of an organization, and this often makes the informal power 
structure that develops within organizations somewhat incongruent 
with the formally intended plan It is these variables that allow work 
groups to limit production through norms that contravene the goals 
of the larger organization, that allow hospital attendants to thwart 
changes in the structure of a hospital, and that allow prison inmates 
to exercise some control over prison guards Organizations, in a sense, 
are continuously at the mercy of their lower participants, and it is 
this fact that makes organizational power structure especially inter- 
esting to the sociologist and social psychologist 

CLARIFICATION OF DEFINITIONS 

The purpose of this paper is to present some hypotheses explaining 
why lower participants in organizations can often a*ssumo and wield 
considerable power which is not associated with their positions as 


Robert A Dahl [147] 
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formally defined within these organizations For the purposes of tins 
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ical statements of the relationship betTveen variables taken tT\o at a 
time, “all other factors being assumed to remain constant ” 

A CL\SSIC EXAMPLE 

Like many other aspects of organizational theoiy, one can find a 
classic statement of our problem in Weber’s discussion of the political 
bureaucracj Weber indicated the extent to nhich bureaucrats may 
have considerable pover oxer political incumbents, as a result, in part, 
of their permanence vithin the political bureaucracy, as contrasted to 
public officials, vho are replaced rather frequently ® Weber noted hov 
the low-ranking bureaucrat becomes familiar vith the organization — 
its rules and operations, the work floTv, and so on, vhich gives him 
considerable pover over the new political incumbent, who might have 
higher rank but is not as familiar with the organization While Weber 
does not directly state the point, his analysis suggests that bureau- 
cratic permanence has some relationship to increased access to per- 
sons, information, and instrumentalities To state the hypothesis sug- 
gested somewhat more formally 

h 1 Other factors remaining constant, organizational power is re- 
lated to access to persons, information, and instrumentalities 

h 2 Other factors remaining constant, as a participant’s length of 
time m an organization increases, he has increased access to persons, 
information, and instrumentalities 

While these hypotheses are obvious^ they do suggest that a careful 
scrutiny of the organizational literature, especially that dealing with 
the power or counterpower of lower participants, might lead to fur- 
ther formalized statements, some considerably le^s obvious than the 
ones stated This kind of hypothesis formation is treated later in the 
paper, but at this point I would like to place the discussion of poner 
within a larger theoretical context and discuss the relevance of role 
theory to the study of power processes 

Implications of Role Theory for the Study of Foxier 

There are many points of departure for the study of power proce^ees 
within organizations An investigator might vnew influence in terms of 
its sources and strategics, he might undertake a study of the flov. of 
influence, he might concentrate on the structure of organizations, see- 
ing to what extent regularities m behavior might be explained througli 
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the study of norms, roles, and traditions, and, finally, more psycho- 
logically oriented investigators might concentrate on the recipients of 
mfiuence and the factors affecting susceptibility to influence attempts 
Each of these points of departure leads to different theoretical cra- 
p ases For our purposes the most important emphasis is that pre- 
sented by role theorists 
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theory for its failure to deal adequately with commitment to roles — 
a factor which Etziom has found to be related intimately to the kind 
of power exercised in organizations” Perhaps these various criticisms 
directed at role theory reflect its importance as well as its deficiencies, 
and despite the difficulties in\olved in role analysis, the concept of role 
may prove useful in various ways 
Role theory is useful in emphasizing the extent to which influence 
and power can be exercised without conflict This occurs when power 
is integrated with a legitimate order, when sentiments are held in 
common, and when there are adequate mechanisms for introduc- 
ing persons into the system and training them to recognize, accept, 
and value the legitimacy of control withm the organization By pro- 
viding the conditions whereby participants within an organization 
may internalize the norms, these generalized rules, values, and senti- 
ments serve as substitutes for interpersonal influence and make the 
workings of the organization more agreeable and pleasant for all 
It should be clear that lower participants will be more likely to 
circumvent higher authority, other factors remaining constant, when 
the mandates of those in power, if not the authority itself, are re- 
garded as illegitimate Thus as Etziom points out, when lower partici- 
pants become alienated from the organization, coercive power is likely 
to be required if its formal mandates are to be fulfilled 
Moreover, all organizations must maintain control over lower par- 
ticipants To the extent that lower participants fail to recognize the 
legitimacy of power, or believe that sanctions cannot or wifi not be 
exercised when \iolations occur, the organization loses, to some ex- 
tent, its ability to control their behavior Moreover, insofar as higher 
participants can create the impression that they can or will exert sanc- 
tions above their actual willingness to u«e such sanctions, control over 
lower participants will increase It is usually to the advantage of an 
organization to externalize and impersonalize controls, however, and 
if possible to develop positi\e sentiments toward its rules 

In other words, an effectne organization can control its participants 
in such a way as to make it hardly perceivable that it exercises the 
control that it does It seeks commitment from lower participants, and 
when commitment is obtained, surveillance can be relaxed On the 
other hand, when the power of lower participants m organizations is 
considered, it often appears to be clearlj divorced from the traditions, 
norms, and goals and sentiments of the organization as a whole Lower 
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participants do not usually achieve control by using the role structure 
of the organization but rather by circumventing, sabotaging, and 
manipulating it 


Sources of Power of Lower Partiapants 

The most effective vay for lower participants to achieve power is 
to obtain, maintain and control access to persons, information, and 
m'^trumentahties To the extent that this can be accomplished, lower 
participants make higher-ranking participants dependent upon them 
Thus dependence together with the manipulation of the dependency 
relationship is the kej to the power of lower participants 
A number of examples can be cited which illustrate the preceding 
point Scheff, for example, reports on the failure of a state mental 
hospital to bring about intended reform because of the opposition of 
capital attendants He noted that the power of hospital attendants 
was larpl} a result of the dependence of ward physicians on attend- 
an e IS dependence resulted from the physician’s short tenure, his 
ac 0 in ercst in administration and the large amount of adrainis- 
ra i\e rc^pon^i ihtj he had to assume An implicit trading agreement 
fnniifi phjsicians and attendants, whereby attendants 
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for increased power in dccision-making processes 
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in ensuring the good bcha\ior of prisoners without use of formal 
sanctions against tliem The result was a trading agreement whereby 
the guard allowed \iolations of certain rules in return for cooperative 
behavior A similar situation is found m respect to officers m the 
Armed Services or foremen in industry To the extent that they re- 
quire formal sanctions to bring about cooperation, they are usually 
perceived by their superiors as le'^s valuable to the organization Tor 
a good leader is expected to command obedience, at least, if not 
commitment 

Factors Affecting Power 
EXPERTISE 

Increasing specialization and organizational growth have made the 
expert or staff person important The expert maintains power because 
high-ranking persons in the organization are dependent upon him for 
his special skills and access to certain kinds of information One pos- 
sible reason for lawyers obtaining many high governmental offices is 
that they are likely to have access to rather specialized but highly 
important means to organizational goals ” 

We can state these ideas in hypotheses, as follows 

h3 Other factors remaining constant, to the extent that a low- 
ranking participant has important expert knowledge not available 
to high-ranking participants, he is likely to have power over them 

Power stemming from expertise, however, is likely to be hmited 
unless it is difficult to replace the expert This leads to two further 
hypotheses 

h4 Other factors remaining constant, a person difficult to replace 
will have greater power than a person easily replaceable 

h5 Other factors remaining constant, experts will be more difficult 
to replace than nonexperts 

While persons having expertise are likely to be fairly high-ranking 
participants in an organization, the «!ame hypotheses that explain the 
power of lower participants are relevant in explaining the comparatne 
power positions of intermediate- and high-ranking per'^ons 

The application of our hypothesis about experti«5e is clearlj rele- 


As an example it appears that 6 members of the cabinet 30 important sub 
cabinet ofiicials 63 senator^ and 230 congressmen are lawjers (AVta i orkcr, April 
14 1902 p 62) Although one can cite man> reasons for lawjcrs hofdinK political 
posts an important one appears to be their legal experti'^ 
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\ant if ve look at certain oi^amzational issues For example, the 
merits of medical versus laj hospital administrators are often debated 
It should be clear however, that all other factors remaining un- 
changed the medical admimstrator has clear advantage over the lay 
administrator Where lay admimstrators receive preference, there is 
an implicit assumption that the lay person is better at administrative 
duties This may be empirically valid but is not necessarily so The 
special expert knowledge of the medical administrator stems from 
his abilitj legitimately to oppose a physician who contests an ad- 
ministrative decision on the basis of medical necessity Usually hos- 
pitals are viewed primarily as umversalistic in orientation both by 
the general public and most of their participants Thus medical neces- 
sitj usually takes precedence over management policies a factor con 
tributmg to the poor hnancial position of most hospitals The lay 
administrator is not m a position to contest such claims independently, 
since e usually lacks the basis for evaluation of the medical prob- 
emg in\o \ed and also lacks official recognition of his competence to 
make such decisions If the lay administrator is to evaluate these 
c aims a equately on the basis of professional necessity, he must have 
ns consultants or a committee of medical men to serve 

A. „ " u admm.stmt.on 
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allocation of their services, the scheduling of classes, and, at times, 
the disposition of student complaints Such control may in some in- 
stances lead to sanctions against a professor by polite reluctance to 
furnish supplies, ignoring his preferences for the scheduling of classes, 
and giving others preference in the allocation of services While the 
power to make such decisions may easily be removed from the juris- 
diction of the lover participant, it can only be accomplished at a 
cost — the willingness to allocate time and effort to the decisions deal- 
ing with these matters To the extent that responsibilities are delegated 
to lower participants, a certain degree of power is likely to accompany 
the responsibility Also, should the lower participant see his perceived 
rights in jeopardy, he may sabotage the system in various ways 

Let us visualize a hypothetical situation where a department con- 
cludes that secretarial services are being allocated on a prejudicial 
basis as a result of complaints to the chairman of the department by 
several of the younger faculty Let us also assume that when the com- 
plaint IS investigated, it is found to be substantially correct, that is, 
some of the younger faculty have difficulty obtaining secretarial 
services because of preferences among the secretarial staff If in at- 
tempting to eliminate discretion by the secretarial staff, the chairman 
establishes a rule ordering the allocation of services on the basis of 
the order m which work appears, the rule can easily be made in- 
effective by complete conformity to it Deadlines for papers, examina- 
tions, and the like will occur, and flexibility in the allocation of serv- 
ices 2S required iS these desdhues sre to he met 'Thus the rieed Sor 
flexibility can be made to conflict with the rule by a staff usually not 
untalented in such operations 

When an organization gives discretion to lower participants, it is 
usually trading the power of discretion for needed flexibility The cost 
of constant surveillance is too high, and the effort required too great, 
it IS very often much easier for all concerned to allow the secretary 
discretion in return for cooperation and not too great an abuse of 
power 

h7 Other factors remaining constant, the less effort and interest 
higher-ranking participants are willing to demote to p task, the more 
likely are lower participants to obtain power relevant to this task 

ATTRACTIVENESS 

Another personal attribute associated with the power of low -ranking 
persons in an organization is attracti’v eness or what some call “per- 
sonality " People who arc viewed as att^actl^c are more hkelj to ob- 
tain access to persons, and, once such access is gained, they maj be 
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more likely to succeed m promotmg a cause But once again de- 
pendence IS the key to the power of attractiveness, for whether a 
person is dependent upon another for a service he provides, or for 
appro\al or affection what is most relevant is the relational bond 
vhich IS highly valued 

ii8 Other factors remaining constant, the more attractive a person, 
the more likely he is to obtain access to persons and control over these 
persons 


LOCATION AND POSITION 
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In complex organizations different occupational groups attend to 
different functions, each group often maintaining its o^\n poi^er struc- 
ture within the organization Thus hospitals ha\e administrators, 
medical personnel, nursing personnel, attendants, maintenance per- 
sonnel, laboratory personnel, and so on Unncrsities, similarly, ha\c 
teaching personnel, research personnel, administratue personnel, 
maintenance personnel, and so on Each of thc«e functional tasks 
within organizations often becomes the sphere of a particular group 
that controls activities relating to the task While these tasks usually 
are coordinated at the highest levels of the organization, they often 
are not coordinated at intermediate and lower levels It is not un- 
usual, however, for coalitions to form among lower participants in 
these multiple structures A secretary may know the man who man- 
ages the supply of stores, or the person assigning parking stickers 
Such acquaintances may give her the abilitj to handle informally 
certain needs that would be more time-consuming and difficult to 
handle formally Her ability to provide services informally makes 
higher-ranking participants in some degree dependent upon her, 
thereby giving her poner, which increases her ability to bargain on 
issues important to her 

RULES 

In organizations with complex power structures lower participants 
can use their knowledge of the norms of the organization to thwart 
attempted change In discussing the various functions of bureaucratic 
rules, Gouldner luaintams that such rules serve as excellent substitutes 
for surveillance, since surveillance in addition to being expensive in 
time and effort arouses considerable hostility and antagonism More- 
over, he argues, rules are a functional equivalent for direct, personally 
given orders, since they specify the obligations of workers to do things 
in specific ways Standardized rules, m addition, allow simple screen- 
ing of violations, facilitate remote control, and to "ome extent legiti- 
mize punishment when the rule is violated The worker who violates 
a bureaucratic rule has little recourse to the excuse that he did not 
know what was expected, as he might claim for a direct order Finally, 
Gouldner argues that rules are "the ‘chips’ to which the company 
staked the supervisors and which they could use to play the game", 
that is, rules established a punishment which could be withheld, and 
this facilitated the supervisors^ bargaining power with lower par- 
ticipants 


20 [232] 

21 [232], p 173 
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While Gouldner emphasizes the functional characteristics of rules 
vithm an organization, it should be clear that full compliance with 
the rules at all times will probably be dysfunctional for the organi- 
zation Complete and apa^^hetic compliance may do everything but 
facilitate achievement of organizational goals Lower participants 
who are familiar with an organization and its rules can often find 
rules to support their contention that they not do what they have 
been asked to do, and rulea are al^o often a rationalization for in- 
action on their part The following of rules becomes especially com- 
plex when as'iociationa and unions become involved, for there are then 
two sets of rules to which the participant can appeal 
What IS suggested is that rules may be chips for everyone concerned 
m the game Rules become the “chips" through which the bargaining 
process is maintained Scheff, as noted earlier, observed that attend- 
an s in mental hospitals often took on responsibilities assigned legally 
0 e physician, and when attendants refused to share the«e 
responsibilities the physician’s position became extremely difficult » 
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Theic are occasions, of course, v»hcn rules are regarded as illegiti- 
mate by lo^^e^ participants, and they may disregard them Gouldner 
observed that in the mine men felt they could resist authority in 
a situation involving danger to themselves ** They did not feel that 
they could legitimately be ordered to do anything that nould en- 
danger their lives It is probably significant that in extremely dan- 
gerous situations organizations arc more likely to rely on commitment 
to work than on authority Even within nonvoluntary groups danger- 
ous tasks are regarded usually as requiring task commitment, and it 
IS likely that commitment is a much more powerful organizational 
force than coercive authority 


Summary 

The preceding remarks are general ones, and they are assumed to 
be in part true of all types of organizations But power relationships 
in organizations are likely to be molded by the type of organization 
being considered, the nature of organizational goals, the ideology of 
organizational decision making, the kind of commitment participants 
have to the organization, the formal structure of the organization, and 
so on In short, we have attempted to discuss power processes within 
organizations in a manner somewhat divorced from other major or- 
ganizational processes We have emphasized variables affecting con- 
trol of access to persons, information, and facilities within organiza- 
tions Normative definitions, perception of legitimacy, exchange, and 
coalitions have all been viewed in relation to power processes More- 
over, we have dealt with some attnbutes of persons related to power 
commitment, effort, interest, willingness to use power, skills, attrac- 
tiveness, and so on And we have discussed some othei variables time, 
centrality, complexity of power structure, and replaceability of per- 
sons It appears that these variables help to account in part for power 
exercised by lower participants in organizations 


2* Gouldner [232] 



10 

ROLES GOALS AND VALUE STRUCTURES 
IN ORGANIZATIONS 


Bruce J Biddle 


introduction' 

from coimotftti^e blo^tmc^VorlT^ psychology m-iy bo said to suffer 
'ometimcs m ' thoughtful amorphous 

i^olitjon from related concent® they are discussed in 

the operations u«cd are unr^u* empirical research \\herc 

A'* a result, «uch potcntialK uJll w ^PPosed to those used elsewhere 
(Jroup, and culture haae lost ^ as function, action, attitude, 
connote mcrcU a ranee of denotative significance and 

Kut for proliferation of meanin.?'^^'' ^fe'is or general set of concerns 
O'age and sheer muddle rolr «»n’i ! ^‘^'cularity, outright disparate 

, It not that the.c nf 

tlit\ ‘‘UggC't mtcrcxt areas nee » obliterated On the contrary, 
Indtcil ^^c cannot do Without study of organijsations 

achi(\( a common ueico for ^ •'cce’^sarj, hoveaer, that \ve 

for in I incc it ‘■liouid not «imiil2 refers to behaMor, 

ture or official jirc crjption If J bo n«cd for cognitue struc- 

it -hould not al o bo u«cd for Ti clement of the life space, 

or group intention description of institutional purpose 



EOLrS, GOALS, AND \ ALUE STRUCTURES 151 

It shall bo my thesis that these terms have been used as elements 
m three distinct systems of concepts for analyzing behavior, and that 
confusion is generated in contemporary research through refusal to 
recognize the unique characteristics of each system I will defend 
my viewpoint witii a general discussion of tlio three systems, with 
parallel definitions of several terms m the three systems, and with 
application of the distinctions made to familiar examples of organiza- 
tions 

Alany of the distinctions made in this chapter were developed orig- 
inally for role theory = In fact, I shall refer to the broad context of 
this chapter as “role theory,” although recognizing that I am attempt- 
ing to summarize materials from several disciplines with this title 

Three Conceptual Systems 

A major assumption of this chapter is that three separate con- 
ceptual systems are needed wdien dealing with behavior m the organi 
zation It shall be shown that such terms as “role” or “goal’ may be 
defined within each of these three alternate conceptual systems, but 
that implications of the definitions differ markedly between the 
systems 

THE OVERT SVSTEM 

It may be assumed that human beings emit a number of character- 
istics or qualities which constitute the raw data of the social sciences 
These include behaviors and unchanging features such as sex or age 
For simplicity, I shall consider only behaviors Let us agree on what 
constitutes a behavior, however 

As used here behaviors are overt events which are emitted by acting 
human beings and which tend to change rapidly over time Behaviors 
are transitory, patterned, voluntary, directed purposeful, molar and 
meaningful Behaviors may be viewed in many ways One way splits 
the socially meaningful unit — behavior — into smaller units — actones 
— which describe the individual movements of muscles and organs 
Another way splits behavior into its socially meaningful components, 
for instance, action, manner, social target (if any) , implied end state 
of action, and so on 

Regardless of how we choose to look at them, behaviors differ from 
one another in terms of content, and we must make u=e of content to 
describe behavior The term “aggression,” for instance, is an ab<?trac- 


2 Sec Biddle [67] 



152 


BEHAVIORAL SCIENCE PLRSPECTn ES 


behaviors Ttermr convenient to classify human 

Ttas olal” ’frlmroTs’ 

elusive "nT - 

>e mappab e into gnen behavioral event 

a “vo^l beCior anaoTb Tw 
-lly It IS possible to l‘do7r; t 

set of behaviors As will c mapping for a 

simply but a set of behavior” an mapped onl> 

However complex mav be fb ^ m «5e^eral fai^hions 

human behavior at the nvort ? ”^“PPmg process, the meaning of any 
finite number oltTeZS :Z' IT" “ 

a shared system of concepts enmr« ^^‘^monorks chosen represent 
fn general overt concepts mvni culture of the mappers 

on "inside” the actor s'mg 

tbe organisation as a sunra.md? j P™‘*ont upon chnraotenstics of 
direct, objective, at a low Uvel of Ibstr "onPP'ng® “re 

f^bservation time raction, and require a minimum 

pings of behavioral eventt into*’! “^“‘cni consist of direct map- 
of overt concept is specified bv tbe*’!.'*'^ frameworks The type 
rule In general, overt concepta framework and mapping 

evident qualities emitted b^a^ " -nmediately 

In contrast with conle^^rtr" 

ol” »“* “’™ors apply to phLomp'’™''^"!'*^''”’ “me concepts de 
stum l'" nnnds of actors and T 'vlnefi we presume are taking 
server"* “nd output behavinrf*'*'*v"*'^™ mediate between 

r might conclude, for instance “dividual A social ob- 

ggressive ’ were covertly “motival^^ n 'rhich were overtly 
molive, norm, nahe, gaol, ^ " Such terms as 

,n ! a ’ fiyPothSca ’ dissonance, force, 

■n a number of differing behaviorJv^™T“ ““5^ be reflected 

— — depending upon the situation 

* Ihe choice of the t “f 

‘The mapping behaviors ^ frame of reference 

points IS always one to one 



ROLES, GOALS, AND VALUE STRUCTURES 153 

Cognitive concepts are designed to account for patterns of similar 
behavior emitted by a single person and involve a variety of men- 
talistic connotations 

Operations for cognitive concepts are more complex than those for 
overt concepts As a rule, cognitive concepts are operationalized in 
three different tv ays (1) By assumption — the individual is assumed 
to experience a cognitive phenomenon because of some stimulus con- 
dition impinging upon him (2) By report — respondents are often 
asked to report their cognitive experiences by answering interview 
questions and the like (3) By result — actors who choose certain be- 
havioral alternatives are presumed to behave as a result of cognitive 
factors It IS suggested that a fourth method of operationalization — • 
the finding of neuronic analogues for cognitive concepts — is not yet 
possible Until it is cognitive concepts are judged to be most adequate 
when they predict both behavioral outcomes and phenomenal ex- 
periences 

THE OFFICIAL SI STEM 

Finally, some concepts apply to the description of a codified con- 
sensus about the organization Such terms as foreman, job description, 
the law, table of organization, and the like, have reference to a set 
of specifications and rules for governing human conduct in the organi- 
zation The official system is codified, that is, wTitten down (in literate 
societies), and exists apart from and independent of the behaviors 
or cognitions of the individual actor Modal behavior m the organiza- 
tion or modal cognitions of actors may or may not be at variance 
with the official system 

The complexity of organizations in Western society is facilitated 
by a written official system But an official system can also exist in 
the ritualized regulations of a preliteratc society In fact, one of the 
major reasons for ritual is the rc-cstablishmont of an official system 
analogue in the consensual cognitive structure of ritual participants 
in a society w here w ntten regulations arc unknow n 

Concepts Which Cut Across Systems 

Although there arc many concepts which arc unique to tlie three 
s> stems di‘5cu«sed in this chapter, ‘several concepts including role and 
goal tend to cut acro*=s the systems The^c latter arc di«cu==ed in the 
foliowring 

IDENTIFICATION OF TIIF PERSON 

Organizations are characterized bj a divT=ion of labor That is, 
of persons maj be identified who perform diffcrcntlj from others and 
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who are treated m a anique fashion by others Moreover, such sets of 
persons tend to be designated, to be the target of expectations or 
norms, and to be codified as a ‘slot” in the official system To a cer- 
tain extent, persons who are members of such a sot may be replaced 
by other persons of similar training and aptitude Such functionally 
differentiated sets are commonly termed “positions,” ® and the posi- 
tional concept \m 11 now be defined m terms of each system 

(Overt) Position This is a set of persons who exhibit similar be- 
haviors or who are treated similarly by others The sociologically 
sophisticated reader may be surprised to discover that a position is 
basically a “set of persons” and not a “location m a social system 
The definition given above follows from the low level of abstraction 
to which the overt system is confined It should be pointed out, how'- 
ever, that m proto-organizations positions may be observed in ]ust 
the sense implied by the foregoing definition without cither recogni- 
tion of positions b> the actors or codification of the relationship This 
suggests that the overt system may occasionally exist without cither 
its cognitive or official counterparts 

(Cognitive) Position This is a cognitively identified set of persons 
for whom a cluster of unique cognitions are maintained either by 
themselves or others 

It should be noted that cognitive positions are restricted in com- 
parison with their overt counterparts First of all, cognitive positions 
arc identified in the life space of the person Usually this identification 
takes the form of a designation or name given to position members, 
for instance, foreman, president, policeman, or teacher In a few in- 
stances a position may be identified in terms of some shared char- 
acteristic, for instance, “all persons having bathke ears,” although 
designations are a more popular method of identification Secondly, 
cognitive positions are associated with a cluster of unique cognitions 
held for the Do«!ition AVe shall return to cognitions which may be held 
for a portion m the next section 

(Official) Position This is a designation (for persons) associated 
with defined ta'sks relating to other designations In the official sys- 
tem the persons who maj constitute a position are ignored in favor 
of the designation and tasks with which they are associated 


* Anthropologists ha^c commonly used the term “status to refer to a position 
Hammond IKlnl has suggested that status ‘has two additional connotations— 
s a IS ica > t at of magnitude on a single dimension and socially that of respect 
For instance Jaques 1293] used the term ‘status to mean “the value attaching 
to a role or stratum of roles” Because of these needless connotations, the more 
neutral term, position is to be preferred 
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It should be clear that official, o\ert, and cognitne po'^itions maj 
not coincide Indeed, in the average organization only a skeletal frame- 
work of official positions is laid out Informal, o^ert, positional re- 
lationships appear, although the autistic indmdual may deal nith 
persons in terms of a unique set of positional de'^ignations he, alone, 
maintains Yet, throughout role theoiy, the distinction between the«e 
three concepts is ignored m fa-\or of a single term, “position” hj 
is such a sloppy usage common^ 

There are two reason*: — comenience and ignorance In manj ca^es 
one IS either interested solely in positions of the official *53 stem or it 
may be assumed that official po^^itions are represented m o\ert and 
cognitive systems It is al«o true, however, that ve know little about 
positional relationships among the three systems To ■what extent 
for instance, are nonofficial, overt positions represented in the cog 
mtive systems of actors? To my knowledge this problem has not been 
studied For the rest of this chapter, howe\er, it is as^^umed that the 
term “position” refers to a designated set of persons represented 
equally in the official, overt, and cognitne systems® 

CONCEPTS OP STANDARD 

The simple mapping of an individual human beha\nor into an o\ert 
framework may be called a trace If we choo«e to map a number of 
behaviors into a single, o\ert framework, a trace distribution is gen- 
erated If the behaviors cho«en are restricted to a single acting popu- 
lation and context, such a trace distribution is referred to as a be- 
havioral standard 

Behavioral standard This de‘=cribcs a distribution of behaMor 
traces for a given overt framework, actor, and context As defined 
here, the behavioral standard is a component of the overt system, 
or, in other terras, the standard is an objective a'^ec^'^ment of be- 
havioral events It 1 % of course, true that ^election of a framework 
for rating behavior is arbitrary , but each framework «elcctcd is an 
instrument with which one can as*:cmblc slices (standards) which are 
objective representation*: of behavioral events It «lioul(l nl^o bo ol)- 
served that a behavioral standard maj be applied to a single actor 
or to the bohavaor*? emitted h 3 an acting position rimilh, ij«cd 
here, the concept of context implies pliv^'ical location, •‘OCial ‘‘ituntion 
time, and/or other specifications of the situation 


" ^ildjnnml di<cu'*'‘jon<! of tlir ronrrpt of po«ition nnv lx* found in IIiicl f < 12W1 
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Let us turn now to the cognitive analogue of a behavioral standard 
It has been pointed out by many authors that human beings can hold 
a variety of orientations to the social events about them ^ Role theory 
has dealt mainly uith cognitions of two types of orientation applying 
to behavioi beliefs and values Since both types of orientation are 
germane to the studv of the organization, I shall give a much abbre- 
viated discussion of two cognitive analogues to the behavioral stand- 


ard — the GTpectation and the norm 

Expectation This is a cognition consisting of a belief (or subjective 
probability distribution) held by a person which maps behavior traces 
for a cogmtuely held framework, actor, and context 

Norm This is a cognition consisting of a value (or approval dis- 
tribution) held by a person which maps behavior traces for a cog- 
nitively held framework, actor, and context 

The definitions of norm and expectation are deceptively simple ® 
It should be noted that both have the forms of distributions, since 
belief or ^alue may be defined for each point of a behavioral frame- 
work We may conveniently represent a typical expectation as in 
Fig 1 In this figure, the abcissa represents a framework (in this 
case, loudness”), whereas the left-hand ordinate measures subjective 
probability The expectation given is for loudness of a certain class 
of behaviors exhibited by an acting position (‘'mothers”) in a context 
and directed towards another target position (“preschool children”) 
The dotted line in Fig 1 represents the objective behavioral standard 
after vhich the expectation is modeled and should be read against 
the nght-hand ordinate 


Figure 2 presents a comparable norm dealing with the same subject 
material In contrast with subjective probability represented in Fig 1, 
1 may e seen that approval is conceived as a two-signed orientation 
ruling from negative to positive values The distinction m sign of 
t given rise to the popular terminologies, positive norm 
referring to the regions on the framework corre- 
thpr t maximum approval and disapproval It will be noted that 
there are tno regions of disapproval suggested in Fig 2 
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Behavtoral framework floudness") 
FIGURE 1 A typical expectation 


Implicit in the definitions of norm and expectation is the notion 
that both may be held by a single subject person Expectations or 
norms may be said to be shared among subjects if and only if the 
cognitions held by all are minimally similar. It should also be noted 
that expectations and norms are conceptually independent Both types 
of cognitions have been studied for many years, but only recently 
have they been studied jointly. It seems reasonable to postulate for 
approved positions that there ■would be a tendency for positive norms 
and expectations to coincide. A much more complex relationship vould 


’ Norm; Loudness of 



FIGURE 2 A compirabic norm. 
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be predicted for such a disapproved position as, let us say, Nazi 
prison guards 

It 13 not assumed here that value and belief orientations are the 
only one« that might be treated fruitfully in role theory Indeed, 
affective response, power, legitimacy, and numerous other onentations 
could be dealt uith similarly and might account for some types of 
social behavior However 

1 Value and belief are the only two orientations that have re- 
ceived extensn e coverage m role literature to date 

2 The dominance of these two orientations probably reflects the 
grand theories of sociology which stress that consensus of value 

and belief are necessary for social stability 

3 The more esoteric the orientation the less predictive utility will 
it have 

4 Unfortunately many authors writing m the role field do not 
even recognize the distinction between expectations and norms As we 
s a see, this distinction is crucial for understanding certain processes 
in the organization 


Ab has been pointed out by many theorists, human beings also form 
“Snitions of others That is, persons hold ideas 
j . ^ ^ 0 ers are thinking, moreover, these ideas are often as 

T+ ° behavior as are their own preferences or needs 

and n^ake a distinction m role theory between own 

Xn ?! I have treated own cog- 

man behav expectations held by the person which 

The si: T ™ “volves only 

i c Mav^mTh “-i the object actor for 

contrast m?o '■'*'0 The attributed cognition, m 

"ho holds the coiion‘’S'J'’"'' 

nhom the norm the other, or sentient object, to 

oh;iiArhr;eha"; " 

Examples are m order We 

of a public school teacher Th ’”t’'™™"’8 “ about the role 

smoke [onn norml hut T hon’t like teachers to 

[onn expectation] On thT” T teachers do smoke today 

neither nant teachers to sm ^ ^eel that school officials 

ample the person lioldiK expectation] ” In this ex- 

ject to whom rntmit ^ Snitions was the parent, the sentient ob- 
jeet nhom cognitions wem attributed was a position, “school offi- 
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cials,” and the actor whose behaviors were under discussion was the 
position, “teachers ” 

It should be clear from the above examples that no assumption is 
made here about correspondence between own and attributed cog- 
nitions Nor IS it assumed that cognitions attributed to others are 
necessarily an accurate representation of what those others are think- 
ing Nor, finally, is it assumed that either own or attributed cogni- 
tions are necessarily a veridical mapping of the comparable beha\ioral 
standard As will be seen in the following, each of these conditions 
suggests a distinct type of organization model with differential be- 
havioral effects ® 

Turning, finally, to the official system, it may be observed that 
most statements made m the official system about behavior are pre- 
scriptive in their orientation, which contrasts with the existential 
orientation of the overt system or the value and belief orientations 
of the cognitive system For example, it may be specified that “mini- 
mum production will exceed 20 widgets per day ” and so forth We 
shall refer to such prescriptive statements as tasks 

Task This is an official prescription which maps behavior traces 
for an officially held framework, actor, and context It is mstructne 
to compare the distributional form of a typical task w ith those of be- 
havioral standard, expectation, and norm Simple tasks may be single- 
valued as when a single behavioral alternative is specified A more 
complex form of prescription specifies minimum or maximum stand- 
ards, and a mure cuTnp\ex ioim \aya unt a range ei aeeepta\>\e 
behaviors or even a mean and variance As a general rule, however, 
tasks have a simpler form than the other concepts of standard 

To review briefly A behaxioral standard is a distribution of be- 
havior traces, an expectation is a subjcctne probability distribution, 
a norm is a value distribution, and a task is a proscriptive distribu- 
tion Each concept is limited m application to a single framework, 
actor, and context It is not assumed that any of thc^e concepts neces- 
sarily correspond with any of the others in a functioning organiza- 
tion, indeed, cases where they do not correspond will be taken up 
presently Each concept is a unit, but not the only unit, of a con- 
ceptually distinct sjstem of analjsis 


®Tho mo<!t coplji^ticntrd di^ciis^ion of norms ii\niHblo m Ihc htcritvire is prr- 
ponlcd by JneXson 1202], while Gross Mason and McEnchem [2301 i>rc«ont 
•tn approach to role thoorj based upon norms Sarbm t-1591 presents an approach 
based upon expectations Biddle Roscncrinx and Rankin [GOl ha\e ptiulied 
norms and expectations in interaction 
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CONCEPTS OF ROLE 

The term “role” has been used m each of the three systems of 
analysis discussed herein^® ^Vherever used, it has appeared as a 
summing term — role as a collection of behaviors, or expectations, or 
tasks, or something As the units and methods of summation are dis- 
tinct m the three systems, three separate summing terms will be used 
in this paper 

A collection of behaviors for a single actor is termed a performance 
As used here, a performance is roughly equivalent to the more common 
terra, "role behavior,” except that it includes both shared and idio- 
syncratic types of behavior However, the concept of a collection of 
behaviors is not operational in itself We may use the earlier definition 
of behavioral standard to provide a usable and formal definition of 
performance 


Performance This is the set of behavioral standards applying to 
a given actor and context over the set of useful frameworks As de- 
fined, a performance is limited to involve only “useful” content frame- 
works and thus excludes the measurement of performance aspects in 
which the observer does not happen to be interested This suggests 
that while behavioral standards may be objective, the content of a 
performance depends upon the subjective judgment of an observer 
or instance, it is possible to conceptualize a performance in terms 
01 an a pnon theory only to discover at a later date that perform- 
nces measure using frameworks of that theory are useless for mak- 
predictions^^ Under ideal conditions a perform- 
^ measured with a maximum number of frameworks, and 

havinr I represented unfruitful dimensions of be 

havior nould be discarded at a later date 

formof'rmmltiL™'"’ “ represents a different 

text bv a 1 cognitions maintained for an actor in a con- 

by a subject person It should be pointed out that (1) Inyolved 


t293i°t Newcomb [4161 and Jagues 

and as an official component bvGrt^ Videbeck and Bates [6711 

in nnmerons other wa^ tie BicSr^mi? “ 

Something hke this w hi»Tv ^ 

way to approach a performanr^'^ Psychoanalytic theory today Ideally the 
observation— an. unbiased mmri the prescriptions of participant 

one that might assemble a ^ number of frameworks using 

many participant observers a~ PJcture of behavior In actual practice 

training The best objective frameworks suggested by their 

seems to be that of Barker and ■WrS^[ 43 j studying a performance 
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in a role are both norms and expectations and both ovn and attributed 
cognitions (2) A role can be held by a single person It can also be 
shared, but only if both the cognitively held frameworks and cog- 
nitive distributions are shared (3) Role, like performance, is limited 
to an actor and a context It is possible, however, for persons to main- 
tain roles for an acting person or position which are pan-contextual 
For instance, Negroes may be mapped as “always” dirty, stupid, 
musical, etc This gives rise to a secondary concept, the total role, 
which IS not useful in the overt system 

A role is not strictly comparable to a performance m terms of 
content coverage A role is limited to frameworks which are salient 
for the subject person, whereas a performance is measured by frame- 
works which are useful for displaying the varieties of behavior ex- 
hibited by an actor This suggests that many useful frameworks for 
any given performance must not be represented in roles held by 
even a trained observer In terms of content, a role is simpler than 
a performance 

The equivalent concept in the official system, job, is simpler than 
either role or performance This is caused by the limited and codified 
nature of the official system Usually an official system presents only 
a small number of tasks which are applicable to a given actor and 
context 

Job This IS the set of tasks maintained for an actor in a context 
One may also, without creating confusion, speak of total jobs which 
summarize tasks for an actor across all contexts dealt with in the 
overt system 

Summarizing briefly A performance consists of a set of behavioral 
standards, a role of a set of cognitions maintained by a subject per- 
son, and a job of a set of tasks maintained in an official system All 
three terms are limited to an actor (who may be either a person or 
a position) All three terms are normally limited to a context, although 
role and job may be expanded so as to include all contexts Ordinarily, 
a role will involve fewer content frameworks than a performance, and 
a job involves still fewer frameworks A role, however, involves sev- 
eral different types of cognitive elements Once again, no implication 
IS suggested regarding performance-role-job equivalence 

CO^CEPTS OF GOAL 

Goal concepts are not closely related to the focus of role theory 
In fact, with one exception” role concepts can be discussed without 


Goals are occasionally (and sloppily) used to define the context of a norm 
or role For example, one might encounter the following definition ' The role 
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recourse to goals However, much of organizational behavior may be 
'aid to be goal oriented, and once again the goal concept has been 
u«ed as an clement of all three sj stems of analysis 
To the extent one assumes that behaviors are goal directed, be- 
hiMors maj be seen as tending towards end states Confining our dis 
cu'«ion, once again to behavioral conditions, end states may be 
mapped as single or contiguous points of overt frameworks This 
^uggests tint a second nonsimple mapping of behavior into overt 
frameworks is possible 

End trace This is the point (or contiguous region) of an overt 
ramework towards which the behavior of an actor m context ap- 
pears to tend As used here an end trace does not (necessarily) involve 
mo na ion or eien recognition by the actor that he is moving towards 
le speci le state-of affairs Involved only is the assumption that 
Annno*°r ^ function of time Often, for instance, behaviors 

normrhp No ^ ^ The individual eats on a regular and 

end tripp observer may conclude that “satiety" is an 

ralso nol "^-ting’ tends It 

one observes concept of end trace hypothetically, as -when 

traces ‘ completely orsaniz;d ’ End 

actor or to an '“'“'se, to the behaviors of a single person 

mppobl ' a r ® nrny or may not be 

a bclnMonl •'tandarTHtLv''"Vr ‘’f’’”''”’® Bcnerate 

trace is usually thonnbt ' ‘‘ ®*’on><i he emphasized that an end 

of an actor (iisnall. i* ° ” s'ngle-pomt map, and the behaviors 

single content ^ ‘''ace mapping for any 

bejond those of end°trae* " cognitive element, involves connotations 
of cognitivclj manninv Z i assume that persons are capable 

bohavior But to declare the* 

cMsls an cnergj sjstem le,a “ S”"' "nphes that there 

“ ^ ™ '"■‘"■B the pemon to behave in najs which 

of tl p tMchor H to in«t:l| knowl I 

otnp! n'lip-* context but doesnm^* “ the mind of the pupil Such a statement 
■■Tol„„„ [515, HM £'^^ .1''°'’'“'°™'“''’” 

tie overt clnnctcn«tic«» of Eoaln'°T*^ "^ounR [614] have empha'izcd 

’ of purjosTi mcludmff I n''*” ®^“dents have used goal for 

/in Inr IC17]) 'lardi an 1 <Sinion rvi **^'**'® official (see for instance 
' Use RoaU in both the cognitive and official 

"Oao. a„m „ 

I il'er As a nile tner mippme w mapping is avoided m tins 

tie detection of behavioral clnnco*"p*^ **'*** while end trace mapping involves 
twf-e i be} av lors an 1 1 n 1 traces trace mappings arc mnn> to-onc be- 
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move to^\a^ds end trace attainment Several sources for goal 
energj’ ha\e been suggested, focusing upon both value and affect 
For purposes of this chapter, it shall be assumed that goals are valued, 
Tvhich leads to a definition 

Goal This is a cognition consisting of a value held by a person vhich 
maps an end trace for the behavior of an actor in a context Goals are, 
in this sense, directly analogous to norms Goals may be held, for in- 
stance, either for oneself or for another actor (person or position) 
They may be idiosyncratic to the individual or they may be shared 
among several persons The end trace uluch is mapped may or may 
not correspond to the oiert end trace exhibited by the actor In fact, 
if an actor does not conform to a norm held by a subject person, under 
the definition that norm becomes a type of goal It should be empha- 
sized, howexer, that goals are usually treated as single points or com- 
pact regions 'uithm a framework, uhereas norms are usually assumed 
to exhibit a range of approved points It is also worthwhile noting 
that an expectations! analogue (or subjective probability mapping 
of an end trace) exists as a cognitne component and has received a 
somewhat confused treatment in the level of aspiration literature 
Finally, persons are also capable of attributing goals to others 

The official equivalent of an end trace — the purpose — is, like task, 
prescriptive m orientation But prescriptions do not provide for any 
distinction between behavioral end states and behaviors now emitted 
A task may be applied equally to work in progress or to production 
aspired to Of what utility is an additional term? 

It IS characteristic of official systems that a logical ordering of tasks 
IS given That is, little tasks are set up m order to facilitate bigger 
tasks which, in turn, are justified in terms of supertasks This logical 
ordering of tasks may or may not characterize a gnen person’s cogni- 
tive system and is not often studied in the overt system (except by 
functional integrationists) However, ordenng is an ob-vious character- 
istic of the official system, and it is useful to specify tho«:e tasks, or 
purposes, which specify the ultimate aims of the organization 

Purpose This is a task for the organization which 'serves to justify 
other tasks and which is itself unjustified within the official system 
It IS useful to review the relationships between end trace, goal, and 
purpose An end trace maps a behavioral condition towards which an 
actor appears to tend, a goal is a valued end trace, a purpose is a task 
for the organization in terms of which other tasks are justified End 
traces have as their referent the existent beha\noral system Goals 
are justified in terms of the idiosj ncratic value structure of the person 
holding them Purposes are logically pnmitne ta«ks serving to justifj 
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FIGT.RE 3 Relationships among concepts 

other m the organization All three concepts may be applied 
to «inglc per‘=on actors or to acting positions There is once again, no 
'I’i'umption of correspondence between end traces, goals, and purposes, 
^'\^ous models for the organization stem from their interaction 

A CONCEPTUAL MODEL 

Relationships among the sc\cral concepts defined m this paper are 
^‘^ml>ollrcd in Fig 3 It t\ill be ob«cr\cd that the concept of position 
cuts across all three s> stems of analjsis Behavioral standard, per- 
ormanco and end trace belong to the overt system, norm and ex- 
pec a ion role and goal arc of the cognitive system, task, job, and 
purpose are found in the olTicial sjstcm 

/L f chapter 1 shall apply these concepts m a 

Tcllr t"'?’ functioning The render may want to 

refer to rig 3 during this discussion 


Organizational Models 
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There is no clear expectational analogue of the goal concept See page 163 
FIGURE 3 Relationships among concepts 



other tasks in the organization All three concepts may be applied 
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ganization It -would follo-wr from such an assumption that the purpose 
precedes the organization in time, and that any organization -which 
loses its purpose will soon dissolve Yet organizations exist — and 
prosper — ^with no clearly defined purpose The best example of this in 
contemporary society is the educational organization 

We are all familiar -with the public school Public education in 
America is ubiquitous to all communities, and most of us have con- 
tact with the schools m one form or another some time during our 
lives Involved in the schools are persons occupying defined positions 
and exhibiting recognizable behavior standards leading to-ward known 
end states Moreover, roles are held by educational participants for 
one another, and there is marked similarity in roles held by persons 
representing various positions Finally, the typical school exhibits a 
hierarchy of status relationships which is enforced by an — occasion- 
ally repressive — official system In short, the school, the school system, 
or the state or national education association is a viable, growing, 
active organization 

Yet, the school does not have a purpose Documentation for this 
claim may be gained either through conversation with educators or 
by reading the newspapers Individual schools may have stated pur- 
poses thrust upon them by pressure groups operating in the local school 
board School systems may even state such broad purposes as support 
of country, God, or mother But one looks in vain for clearlj stated 
tasks for public education m terms of which indi\idual tasks in the 
school are justified 

What are the effects of such a missing purpose? Several proposi- 
tions may be suggested 

PROPOSITION 1 Lack of purpose leads to proliferation and conflict 
in goals 

A pungent demonstration of this proposition is gnen to us bj 
Stnngfellow Barr [46, pp 34-351 in di'^cussing the ‘^mall college 

There’s no common purpose The trustees want to pretent subversion and 
statj solvent [The president) wants to get publwitij and, eventually if 

tf isn’t too late, a bigger job somewhere else The department heads want to 
raid each other for students especially for majors, and thereby enlarge their 
departments The professors want to publish get promoted, get famous and 
meanwhile stave off their creditors The xenes of the professors 
arc socially ambitious and go in for cutthroat competition The men students 
try to make fraternities, make athletic teams, avoid study and then graduate 
somehow or other The girls fn/ to make sororities and find a husband The 
parents of the students hope their offspring won’t *‘get ideas The dean of 
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women hopes the girls won’t conceive anything more dangerous than a con- 
cept before they find husbands And the alumni hope the teams will win, and 
hunt promising high-school athletes to send us 


But if Tve talk with educators, we are also given to understand that 
the reason why no common purposes are statable for education is be- 
cause of the very disagreement in goals which is engendered by lack 
of purpose This suggests that Proposition 1 may also be re%ersed 


PROPOSITION 2 Conflicting goals lead to a lack of purpose 

Another effect of the missing purpose seems to be that of increasing 
the amount of goal-setting activity m the organization 


PROPOSITION 3 Lack of a purpose leads to behaviors which have as 
their end traces the stating of a purpose 


has pointed out that to have an educational system 
stitiitioT^s'^r makes for a Mgor which some other in- 

corollary to Propos^on 3 '“SSestB a 
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PROPOSITION 7 Lack of a 
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PROPOSITION 8 Lack of a 
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Finally, it seems reasonable that the public cannot remain oblivious 
to the organization vhich functions without clearly stated directions 

PROPOSITION 9 Lack of a purpose leads to low public esteem for the 
organization 

This last proposition should not be taken to mean that it is unpleas- 
ant to work in the purposeless organization Far from it, I take it that 
most academicians have chosen to work for just such an organization, 
and take a cut in salary, precisely because of the many advantages 
resulting from unclanty of purpose One is, frankly, far freer to pur- 
sue one’s idiosyncratic interests in general education than one would 
be in General Motors 


CHANGE OF PURPOSE 

A quite different challenge is posed by the phenomenon of change in 
purpose An organization with clearly stated purposes decides to change 
directions, perhaps to meet new competition, perhaps to avoid techno- 
logical obsolescence, perhaps because the management is bored’ What 
are the effects of change in purpose’ 

A dramatic example of change in purpose recently occurred in the 
March-of-Dimes Here was a thriving organization, eminently suc- 
cessful in collecting money, enjoying status relationships with two of 
the most successful positions in our society (scientists and physicians) , 
with a staff of hundreds and offices in all major cities, suddenly faced 
with success’ Imagine, if you will, the thoughts of the March-of- 
Dimes executive who hears sudden rumors of the impending polio \ac- 
cine The entire justification of the organization will soon \anish, 
should not one flee before the catastrophe strikes’ It is tempting to 
suggest that loss of purpose increases the probability of organizational 
collapse, and yet the March-of-Dimes sur\ived Buckled about with 
positions, jobs, and low-le\el ta«ks— and armed with a shared goal to 
preserve the organization— the personnel has succeeded m making a 
changeover from the polio purpose to the birth defect purpo‘=e This 
suggests a number of propositions 

TROPosiTiON 10 Lo«s of puFposc Icads to disorientation of the o\ert 
and cogmti\e systems and to the goal of creating another purpose 

PROPOSITION 11 Loss of purposc decreases the -valence of organiza- 
tional membership 

PROPOSITION 12 Lo'^s of purposc leads to a restriction of beliavioral 
standards m fa-vor of extant tasks and a tightening of behavioral 
norms 
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PROPOSITION 13 Radical change in purpose leads to lowering of 
public esteem for the organization 

PLURALISTIC IGNORANCE IN THE ORGANIZATION 

There is a common tendency in normative integrationist theories of 
social structure to assume that organizations function smoothly only 
■^hen cognitive systems are accurate, veridical, and shared^® Thus, 
persons are presumed to both share and be aware of each others' norms 
for the behavior of all position members At the very least, if people 
should disagree about behavioral norms, they must each be aware of 
the others’ thinking in order to plan intelligent activity with the 
others 

In contrast with this broad assumption, Schanck [462] has shown 
that under certain conditions the members of a community might 
share a wholly mistaken view of the norms of the group Thus, there 
might exist an agreed-upon view of "public opinion” which corre- 
sponded neither with the norms of community members nor with the 
behavioral standards of position members Schanck observed that for 
such a pluralistic ignorance to occur it was necessary to restrict either 
communication or behavioral observation, or both 
In a recent study, I and others have shown that pluralistic ignorance 
e^sts m the school system » It was discovered that, for such teacher 
“discipline,” “watching for cheaters,” “su- 
attributed to "People m General” 
tuilK °k conservative norms than were ac- 

dt tnt f of the public were 

vas supervision, watching, and so on than 

thc'c Dosifinn^ Tk re\ealed by respondents sampled from 

tochers mZt *’5' 

officials were able to 

'hared m the ^ ^ norms held by other school officials, and they 
Wa ha" o' PoW'c opinion on these issues 

m the orcamzat " ' '' ^'’^oomenon as pluralistic ignorance 

the IcgS™™ of" “f ™oial change paL with 

sumo that the pubhre outcry Many persons may as- 

valucs of small-tmm a°" 'oaehers in terms of the 

' America, particularly when they listen to the 
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Durkhcjm 1176] and 13 j functional integration stems from 
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criticisms of the superpatriots, those interested in a “classical” educa- 
tion, or the kno-rt -nothings who delight in attacking the public school 
If this explanation is correct, conservative stereotypes should be ob- 
servable for many public positions It may be speculated, for instance, 
that public opinion in the South regarding desegregation is actually 
more liberal than one is led to belie\e by reading the newspapers — 
for surely here is a field where public outcry is on “one side of the 
fence ” 

It may also be true that teachers are peculiarly vulnerable to con- 
servative stereotypes due to their ambiguous position of giving per- 
sonal service in a public organization and their inability to form pro- 
fessional groups which would «et and enforce ‘standards for their pro- 
fession This latter interpretation suggests that conservative pluralis- 
tic Ignorance might be a regular feature of public organizations and 
would apply to such position^ as nurses social workers, or civil service 
employees 

AVhatever its etiology, conservatne pluralistic ignorance for the 
teacher is probably maintained through restrictions of both com 
niunication and behavioral observation School officials and teachers 
must rely upon the reports of others for a description of teacher be- 
havior, while parents depend on the dubious reporting of their own 
children The school system is also notorious for lack of communica- 
tion between positions due to inadequate administration lack of time, 
poor facilities, and, abo^e all, poor motivation 

These observations suggest two propositions relating to the genesis 
of pluralistic ignorance 

PROPOSITION 14 Pluralistic ignorance results when behavioral ob- 
servation is curtailed, discussion of norms or expectations is restricted 
clearly stated tasks are at a minimum, and/or discu's^ion of norms is 
slanted 

Proposition 15 Pluralistic ignorance is more likelj to occur for po- 
sitions in the public domain than for po^^itions defined pn\ atelj in the 
organization, more likely for public organizations and for organiza- 
tions or professional societies having poorlj stated purpo'c^ 

It IS probable that the conservative *:tereotjpe of the school official 

also facilitated by duplicity It should be noted that school officials 
share in the general ignorance of public opinion concerning the teacher 
The average school official, tlien, is faced with “representing” a public 
''ho«c standards run counter to bis own (he thinks) This 'Ugge^t*^ that 
"chool officials exhibit a double standard of performance, con‘:e^^a- 
ti'e values for teacher behavior supported and enforced in public, 
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liberal standards held m pnvate Thus, the school official is not only 
forced into upholding standards which he does not share but we pre- 
sume he adds to his burdens by appearing as an authoritarian “fuddy- 
duddj ” in the eyes of others 

Other positions must also suffer from conservative pluralistic ig- 
norance for the teacher Parents and teachers are probably constrained 
rom expressing opinions which they believe run counter to public 
opinion and to the norms of school officials Teachers, particularly, ap- 
poar una-ware of the liberal norms they share with school officials, and 
must be burdened vhen attempting to satisfy a set of values which 
the> do not believe m and which are not shared by school officials or 
le general public This suggests three propositions dealing with the 

effects of pluralistic Ignorance 

Ignorance leads to the restriction of com- 
discussions - 

norance annl H (T position to which pluralistic ig- 

lishment of eachers), pluralistic ignorance leads to the estab- 

tricrn of own norms, to the re- 

TnorZiof dissatisfaction 

ranee (school positions holding pluralistic igno- 

tablishmcntofinappmprmtfbV^^'*^'r*'‘^ ignorance leads to the es- 
of the. 0 .„ pos.t.o„, »d tr*“etn 

nulhors have sumertM* negative ones In contrast, a number of 
nccessnr,-, the smooth orerTumT/'' deceptions are useful, or even 
gested that decentinns „i7 , ‘ organisations >• It has been sug- 

induiduals to mold diror.i'iT eertain kinds of control and enable 
‘■'e oircots of plnra,;su \_:‘! *'’!*“*- or reward Thus, the nega- 
other nllcrnatues We sometimes be preferable to 

t>on which will deal with ^ ®‘^J”P*‘®l^ensive theory of the organiza- 
decoption Pluralistic ignorance and other forms of 

Two closely related'' dissonance 
of role winch arc useful for *'ucently appeared in the literature 
mon witli other terms m ml ®i^tandmg the organization In com- 

^uiy» rote conflict has been used for a 

’* TaVen toRPthrr, Propo-ition 

onccc*tab!i«^^*^ pluralistic ignorance tends 

» include Machn>cJh l3(Si y , 

Go'rrnan [2181 ' 13291, Sclzniek [477], Sorel [5111, and 
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variety of purposes I shall assume here that any t^o disparate cog- 
nitions which are held for a common actor constitute a conflict For 
instance, should the foreman and shop manager hold disparate norms 
for work production, it may be said that a role conflict exists for the 
worker to whom the norms apply It should be pointed out, however, 
that there are only two ways in which the worker can be affected by 
such a conflict He may (correctly) attribute conflicting norms to the 
sentient others involved, or he may receive the behavioral effects of 
the others’ norms with or without understanding the reasons for their 
behavior 

In contrast with role conflict, cognitive dissonance has as its focus 
the existence of cognitive disparities within the life space of a single 
person For instance, the subject person who attributes conflicting 
norms to sentient others experiences cognitive dissonance, but cogni- 
tive dissonance would also be experienced if the norms were held for 
another position of which the subject was not a member The basis of 
cognitive dissonance is logical inconsistency (which may appear among 
any cognitions held by the subject person, for instance, between a norm 
and an expectation), while the basis of role conflict is that of incon- 
sistent cognitions held for an actor It is postulated that the existence 
of cognitive dissonance is, in and of itself, motivating to the individ- 
ual, whereas role conflict affects the individual only when he experi- 
ences its effects Role conflict may, however, be reflected m overt dis- 
organization without anyone being aware that it exists 

A number of theorists “ have begun to treat small groups as if they 
had systemic properties which were similar to those of the life space 
Applied to the organization, such theories would suggest that behav- 
ioral standard conflict is resolved in the overt system by mechanisms 
which are analogous to those whereby cognitive dissonance was re- 
solved in the cognitive system My position would be that tendencies 
of the organization to clarify the overt system by promoting and en- 
forcing tasks was not a “basic property” but rather a peculiar condi- 
tion of certain organizations 

For example, certain kinds of organizations may encourage disor- 
ganized or random behavior m order to promote purposes of the or- 
ganization A summer camp, for instance, may ha\e periods of “free 
time” when only a bare minimum of social control is exercised and 


Biddle and Twjman [68] ha\e pro\ided a renew and bibliograplij for role 
conflict 

*^The term “cognitne di«onance" was corned b> Festinger [190] 

22 See, for instance, Shcrif [488], Fcstmger et nl [191], Newcomb [417] Hcider 
[261], and Scott [465] 
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induidual camper« are encouraged to do anj thing they feel like m 
eluding running hollering ar a carrying on Other organizations may 
to crate or encourage professional gad fly whose job it IS to ques 
tion ba^ic umptions and generally stir things up Such exceptions 
art rare o^'ie^er and .leha loral standard conflict seems to be an 
ana ema to many organizations Several propositions are suggested 


PROPOSITION 
tem and (yith 
tion for the po 
PROPOSITION 

poorlj defined 
being changed 
PROPOSITION 

ganizations for 
tacks 


19 Role conflict produces disruption in the overt sys 
communication) eogmtive dissonance and dissatisfac 

=ition member to which it applies 

20 Role conflict is more likely in organizations with 
a structures and organizations where purposes are 

21 Behwioral conflict is occasionally promoted by or 
'pecific purposes but only when carefully regulated by 


disruption whioh^isnot''m'”'*'°'ai™'*' behavioral 

. mimmrievtl of tolcTair 


Summary and Conclusion 

are‘ut«:™ ft imTrM ‘d" 
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of abstraction l>ohaviorat and overt events at a low 
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to organize their beln\mT.«i i. events and which serve 
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A number of Cs ht cT"?!'™ “ustruoted 
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norm ta«k) concents of mlo / c standard expectation 

poal fend trace goal ormance role job) and concepts of 

cepts haae difTorcnt imnltpy.#. shown that those con 

FinalK the concepts ''dhin the three systems 

prolilcms, related to the fundi ^ ^ discussion of «eaeral 

a number of propositions organization In the process 

Careful SCI arat.on of clcrocntsofft '""P'"''*' ^tu^y 
tlic ii«cinblage of a tested l . ° organization will lead towards 
that predict. t\it|,„m .ud, “ '"‘ructuro of propositions 

arc to build a ‘ocial 'cience ^Ec it is difficult to see how 
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SETTING, AND ORGANIZATIONAL 
DEVELOPMENT 
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Introduction , ' 

The fact that modern organization theory has been developed from 
data drawn almost exclusively from contemporary western industrial 
society has had both advantageous and disadvantageous consequences 
On the positive side of the ledger, this situation has unquestionably — 
if sometimes unwittingly — aided tjieoretjcal development by mate- 
rially simplifying the data to be studied For modem industrial culture 
IS, m many respects, quite invanant relative to the variety exhibited 
among nonmdustnal social forms and the differences manifested be- 
tween industrial and nonmdustnal societies The researcher who re- 
stricts himself to the study of organizations in modern western cul- 
ture IS thus essentially holding a great many cultural contextual \ari- 
ables constant, and, consequently, is better able to investigate other 
sources of variation under specified cultural conditions It is there- 
fore no accident that organization theory has probably reached its 
highest level of sophistication in the areas of economics, psychology , 
and in the sociology of internal administrative operations - 


^Thiq IS an expanded \ersion of [5611 We are indebted to Profc<5.«or W 
Cooper of the Carnegie Institute of Teclmolojo for licipful comments and ®iig- 
ge«tjoDS 

- See, for example the summaix treatments of March and Simon [367] and 
Bhu and Scott [76] 
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® See [252] and [40t] 
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The aim was to introduce broad variations in contextual elements, 
the present analysis forms one of this series One may define a jormal 
organization as any social group engaged in pursuing explicitly an- 
nounced objectives through manifestly coordinated efforts, and, at the 
same time, describe an entity that appears to be culturally universal 
It IS thus possible to utilize ethnographic data compiled by anthro- 
pologists to study such organizations comparatively in different socie- 
ties, and thereby systematically introduce wide \anations in the so- 
cio-cultural settings of the organizations Similarly, a focus on pro- 
duction per se can render technological variations highly visible, and 
thus make their variation relatively easy to explore Our objectue 
throughout has been to seek broad generalizations about variations m 
organization structure relative to its social setting and the technology 
involved, and thus contribute to filling some of the “gaps” in organi- 
zation theory which we have discussed 
For the most part our work has been based on a “master sample” 
of 426 organizations in 150 societies The societies were drawn m ac- 
cord with the criteria set forth by George P Murdock ® The organiza- 
tions represent the sum total of tho«e described in the ethnographic 
sources consulted for the societies concerned On this score, data were 
drawn essentially from the Human Relations Area Files and supple- 
mented by additional ethnographic materials The 426 organizations 
invohe widely varying types of technological problems, as encoun- 
tered in various forms of agricultural work, hunting, fi'^hing, collec- 
tion, oonstrnotion, ■manninotnnng, and stook-raisi’ing The societies ate 
distributed over all of the world’s culture areas and range from the 
most “primitive” to some of the more sociallj complex “traditional” 
and “peasant” tjpes A \aricty of “experimental” treatments was tlius 
po'^'sible relatne to the influence of «ocial setting and technologj on 
organization structure, such was the subject of our first and mo't c\- 
tensne analjsis® Typical of the rc’^ults obtained is the finding that 
technological complexitj gets rather definite and mea«urable lower 
limits on the number of leads of nuthonlj in an organization, and 
that the existence of leads bejond this lower limit can be accounted 
for by a multilcad status structure m the «ocial «eUmg combined with 
a«criptiac recruitment Tin** «iluation sets tlic stage for a number of 
other consideration's It appears, for example, that social condition'* 
which make it easy to c‘5labli«h n multilcad nuthonta '■astern in rc- 
"pon^o to a high degree of tcdmical complexity arc somewhat at odd*! 


»HI21 

• S<*clM7k Cli-iplcn 3-1 
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With social conditions making for rational planning, specific jobs, and 
explicit decision rules Thus highly complex organizations under se- 
vere pressures to operate efficiently would appear to suffer from a 
great manj more basic problems than mere internal structural con- 
fusion ’’ 


The Present Study 

The present study deals ^\ith the problem of "rationality'’ in ad- 
ministration— hat It in\olves organizationally, and ^\hat social con- 
1 ions are associated iMth it Few, if any, concepts employed in social 
science arc fraught vith so many difficulties In the first place, the 
term is understood in both a ‘ formal” as well as a "substantive” sense, 
0 u^o 1 a\ A^ebers terminology Formal rationality is present in an\ 
ocia si uation to the extent that the means employed to reach speci- 
JG o jectnes are planned in accord with the best available scientific 
knoM ledge Substantive rationahtj, on the other hand, is present to 
cnmnniln objecti\es pursued in the situation are logicalI> 

eifl f 11 ''' * ° Si'cn system of \alues® One can, in principle, applj 
nc r. individual or a collectivitj 

iR wiliiTi 1 V encountonng serious problems, provided one 
of i! ^^thor in tho analysis 
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In the analysis of formal organization, the problem is somewhat 
similar, except that the behavior of the collectmty as a whole is ex- 
pected to be formally rational, as well as the behavior of the individ- 
ual participants qua members The problem of “admmistrativ'e ration- 
ality,” then, emerges on an intervening, substantive level It is a ques- 
tion of determining what social structures are appropriate to an or- 
ganization which IS not only expected to behave in a formally rational 
manner as a collectmty, but who'^e members are also expected to be- 
have in formally rational wajs in their several capacities 

IVe may thus presume rationality to be present m a formal organi- 
zation to the extent that role expectations are ba^ed on planning for 
explicit organizational objectives In a more sophisticated statement, 
Cyert and !March characterize a rational system as being oriented to 
produce choices through standardized search procedures in such a waj" 
as to “maximize the expected return to the sj’^stem” m terms of “a 
well-defined preference ordering over po««ible future «tates”^^ Two 
major determinants of the degree of administrative rationality in an 
organization thus suggest themselves The first is the extent to which 
the structure of the organization defines and motivates planned col- 
lective behavnor, the second is the degree to which behavnor m the 
social setting is independent of behavnor in the organization, from the 
standpoint of the individual membei This paper will thus first at- 
tempt to isolate organizational structural requisites of rationality and 
to analyze their interrelation^ It will be found that the requi«ites 
bemn isolated iorm a CtUltinaTi scale m terms of wYneb tbe orgamza- 
tions studied can be compared as to degree of rationality Second, we 
shall explore relationships between the rationality scale and the in- 
stitutional and social settings of the organizations studied, in an at- 
tempt to a^^e^s the independence from societal ascnption of organiza- 
tions lyung at different points on the scale Finally, we shall propose 
some hypotheses about the development of rationality’ in organization 


Data and Methods 

Data are drawn from 34 formal organizations engaged in the pro- 
duction of material goods m 34 nonmdu«trial societies, information i= 
ba«ed on anthropological monographs and the Human Relations Area 
Files The analysis was limited to organizations having three or more 
levels of authority, ma«rauch as previous nork suggeMed tint only 
such organizations would be of sufficient complexity to be of interest 


“ [143] 
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for present purposes » The 34 organizations studied are part of the 
sample of 426 organizations m 150 societies, described earlier Fifty 
sut of the original 426 cases proved to have three or more levels of 
authoritj and offered sufficient data for purposes of the present anal 

1 ^ however, had already been employed in an ex 

used in'*!! containing four of the seven items 

sires was 1 ^ present study Since one of our de 
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not all organizations with segmental participation had limited ob- 
jectives'® Since a reasonable common-sense interpretation of this 
relationship is at hand (unrestricted terms of participation seem 
likely to invite goal displacement), it was decided to hypothesize 
that segmental participation precedes limited objectives at the upper 
end of the rationality scale Reference was then made to another 
pre\ious study'® that found (in a sample different from the present 
one) the following characteristics to be related to segmental participa- 
tion on a scale in the following descending order Performance em- 
phasis (expected dependence of the quantity of the reward on the 
amount and/or quality of work done), specialization^^ (the concur- 
rent performance of three or more qualitatively different operations 
by different members) , and compensatory rewards (allocation of 
money or goods m kind by members of higher authoritj to members 
of lower authority in return for participation) Rea'^onable theo 
retical interpretations seemed possible for these findings as well Seg 
mental participation would seem to be difficult without some explicit 
attention being drawn to performance Similarly unless roles are 
specialized relative to one another such that the particular content 
of each is stable and discretely identifiable, any emphasis on per 
fonnance would seem tenuous Specialization, m turn is always po 
tentially difficult to institutionalize since it is always at least par 
tially determined by technical considerations Functionally compen 
satory rewards constitute a mechanism whereby specialization can be 
“artificially’’ institutionalized bj management through its control 
over the reward sjstem Furthermore, there is «ome reason to believe 
that compensatory rewards constitute the only mechanism that can 
reliably do this Empincallj, there appear to be onlj two possible 


See footnote 4 
« 1556] 

”We ha^e elsewhere defined specialiration as n continuous variable (le the 
number of different operations performed simultnncou«lj bj different members 
see [557] pp 22-23) In a social context of the tj^pc di''cu''‘=ed here howe%cr 
it «seems proper to regard specialization as dl«^:ontlnuous the number three 
^as cho'sen as the cutoff point becau'e three is the «Tnnlle«t number of roles in 
one system wherein ego is faced with the problem of defining rclation«hip5 be 
tween two alters m a wa> independent of egos relationship with either of (hem 
**Sco [76] pp 205-20G 224-225 DIaii and Scott regard this chamcterfstic a® 
indicati\e of hierarchical dependence find that rompen«ator> renards in 

deed do rcpro«ent hierarchical dependence but onlv one possible form ^liich it 
ma> take Other po<!sible forms would bo the uv or threat of force manipulation 
of approval need" etc Wc would argue that if organization is to be rational 
It IS important tliat hierarchical dependence be re«trictc<l to compensatory rea\anl« 
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the items in the scale The coding was done on the ba«is of ethno- 
graphic descriptions, a few examples are perhaps in order 
One of the most rational organizations in our terms occurs among 
the Navaho, and is set up explicitl> for the purpose of hunting antelope 
by locating and driving the game through a V-shaped stockade into 
a corral The organization is reported as «et up explicitly for the 
purpose of hunting and as such does not appear to do an> thing el^e, 
it does carry on rituals, but only tho^e felt to be instrumental to hunt- 
ing We thus report “limited objectives” Twenty to 50 men simplj 
agree to go hunting, elect one of their number to supenntend dis- 
tribution of the game to those who agree to join, and a'sk a man re- 
puted to be a good hunter to agree to lead them on an explicit basis 
We thus report “segmental participation” and a “performance em- 
phasis,” the latter because “good hunters” received more game than 
others The leader is further reported as making specific job assign- 
ments on the basis of ability the fastest runners are assigned to drive, 
others are stationed at the open end of the V, and older men detailed 
at the corral Thus “specific job a«signment” and “specialization” arc 
reported Since the game is distributed to participants by an elected 
official, we report “compensatory rewards” The presence of a leader 
indicates “centralized management ” 

House building among the Kabyles provides an example of a «ome- 
what less rational organization, and al«o illustrates certain coding 
problems notably absent in the preceding case Tjpicallj, houses are 
constructed by the members of the household concerned, with the aid 
of a cooperative organization known as the touiza The resulting unit, 
however, senes a variety of purposes other than houcc building, 
notably vanous community ritual and political function* It does not, 
therefore, po**ess “limited objectives” bj our definition B> the *ame 
token, participation in the organization is not “segmental ” There is 
no agreement that an effort will be made to limit the content of inter- 
actions only to what is relevant to hou*c building, on the contrary, 
there is everj' expectation that fraternal and ceremonial activities will 
be freely mixed wnth work An exception to tin* situation, however, 

IS a relatively recent tendency to hire a *toncma*on and a carpenter, 
temporarily at appropriate stages of construction, on contractual 
ba*cs Onlv two people arc involved on a temporarv’ ba=i«, and evi- 
dently not invanablv Thu* wc dccide<i to code "*egraental partici- 
pation” as “absent ” 


« (2711 
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of performance emphasis ' also presented some prob- 
K account that rewards arc allocated diffcren- 

tially by office (those m charge of work groups, as well as the ma=on 
7’ ■'"f others) It IS less clear that amount 

bv a wnT ^ relevant The degree of zeal put forth 

oLer depends on his kinship ties nith the 

evident that ° independent of regards But it is aho 

SL wit “““ Those nho nork 

Joed;x° r:etl:d“h“‘ r" 

port a .performance emphasis-, to be”t“ " 

compenMto™reTOS3™MVcLrT"T"‘* ‘''® sPOCiahzation 

are assigned to nartin l ecntrahzed management is clear People 
A rather high degree ofsne ‘he owner or the stonemason 

of wall construction for ““*'^n‘'on is often reached In the course 
form at least four exphcitlTdiff"’ ‘‘PP™’‘™“‘'=’y ‘"ehe workers per- 
ennying water, mixing mortar and aetiaities carrying stones, 
stones The owner is emected to Jit P“®‘"S *“ ‘ho mason, lajing 

and IS himself ultimately m workers liberally with feasts, 

In the case of Betaln ‘ 

‘he central management of tnf' *'*'* ™'‘‘™‘ion, operations are under 
a feast At various points compensates workers with 

act^ties occur at cnee F„™ i^ 1^.?! ““"T , as five different 
transplanting shoots from Pi’cparing the nee field and 

drive cattle around m thf» m the field the young men 

zislency, the middle aged m™ , ‘l, =“■' ‘o an even con- 

women plant the rice shoots fb« the young 

the nursery and pass them iTiu transport the shoots from 

regulate the water level m thp fi \a women , and the old men 

not to be made but rather fn ^ ^Pccific job assignments appeared 
age and sex differentiation as automatically” on the basis of 

dence, though, is not entirely 1 example illustrates The evi 

the account explicitly states thT’ """ On the other hand 

wards— one need simply be nr ^ Performance is not a factor in re- 
tion performs religious, famiL working Also, the organiza- 

to work, and some of the^e ar/, * ®«mmunity functions in addition 
c other 31 cases were simil^i ®*tend to the work situation 

^ Coded, with the results shown in 

" [373] 

** [1721 cspcciallj pp 434-440 
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Table 1: X denotes the presence of a charactenstic, 0 its absence In 
general, the results are consistent with the hypotheses proposed 
Since much of the theoretical basis of this scale is probabilistic, 
one would expect some exceptions Deviant cases were thus examined 
in detail and proved to be of two general types The first involved the 


Table 1 Administraiive Rationality tn 34 
Nonindustnal Production Organizations * 


Societj 
from ^\hich 
Organization 
was Drawn 

Lim- 

ited 

Objec- 

tives 

Seg- 

mental 

Partic- 

ipa- 

tion 

Per- 

form- 

ance- 

Em- 

phasis 

Spe- 

cific 

Job 

Assign- 

ment 

Spe- 

cial- 

iza- 

tion 

Com- 

pensa- 

tory 

Re 

w ards 

Cen- 

tral 

Man- 

age- 

ment 

Iroquois 

X 

X 

X 

X 

X 

X 

X 

Navaho 

X 

X 

X 

X 

X 

X 

X 

Pamte 

X 

X 

X 

X 

X 

X 

X 

Sanpoil 

X 

X 

X 

X 

X 

X 

X 

Sinkaietk 

X 

X 

0 

X 

X 

X 

X 

iNambicuara 

X 

X 

0 

X 

X 

X 

X 

Otoro 

0 

X 

0 

X 

X 

X 

X 

Hopi 

0 

X 

0 

X 

X 

X 

X 

Tikopia 

0 

0 

X 

X 

X 

X 

X 

Kabjles 

0 

0 

X 

X 

X 

X 

X 

Jukun 

0 

0 

X 

0 

X 

X 

X 

Tallensi 

0 

0 

X 

X 

0 

X 

X 

Haida 

0 

0 

0 

X 

X 

X 

X 

Haitians 

0 

0 

0 

X 

X 

X 

X 

Uahomeans 

0 

0 

0 

X 

0 

X 

X 

Tarahumara 

0 

0 

0 

X 

0 

X 

X 

Turkana 

0 

0 

0 

X 

0 

X 

X 

Camayura 

0 

0 

0 

X 

0 

X 

X 

Betsileo 

0 

0 

0 

0 

X 

X 

X 

Trobnanders 

0 

0 

0 

0 

X 

X 

X 

Pukapukans 

0 

0 

0 

0 

X 

0 

X 

Mala^ 

0 

0 

0 

0 

X 

0 

X 

liemba 

0 

0 

0 

0 

0 

X 

X 

Crow 

0 

0 

0 

0 

0 

X 

X 

Ifaluk 

0 

0 

0 

0 

0 

X 

X 

Ha 

0 

0 

0 

0 

0 

X 

X 

Kikujni 

0 

0 

0 

0 

0 

X 

X 

Lobi 

0 

0 

0 

0 

0 

X 

X 

Papaco 

0 

0 

0 

0 

0 

X 

X 

botho 

0 

0 

0 

0 

0 

X 

X 

^^Jnneb‘lco 

0 

0 

0 

0 

0 

X 

X 

l^opon 

0 

0 

0 

0 

0 

0 

X 

'I'nrasco 

0 

0 

0 

0 

0 

0 

0 

'I'lbctnns 

0 

0 

0 

0 

0 

0 

0 


* Coofncicnt of reproducibility * ** 0 95 

For references see TJ<b f557j, pp 339-ISSfT 
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specialization or performance cmphasis-the ap- 
centers on tt, ™°* h’ deviance The reason nhy so much donation 

function of ' “‘''P'' dems, is m part a 

as for examor'* ^ technical considerations Certain kinds of tasks, 
"atoeouZlat "“a ^ -nstniction, are 

aaTon arhonatft particularly to spec.ah- 

appear probably to be of thiTva Camayura cases 

involves specialization onl The> suggest that rationality 

nologically is clearly relevant tech- 

ance emphasis appeare to bewT "i’*' ’'“‘'“'’“'dy involves a perform- 
are highly routimzed with '"“'“S'callj relative Where activities 

formance seems Tess lik W . T'"'”T “““tainty involved, per- 
Other rational charaeteristics°TheN'’’ 

“ay well be of this varietv T ' N“P'>'i«uara, Otoro, and Hopi cases 
a performance emphasis ten!" “PP<^“"'s that specialization and 
administration uZs 1 1 ^ of rational 

efficiency in the physical sense clearly contributes to technical 

The other class of excentmne t. 
search methodology and is fh Purely a function of the re- 

A characteristic was coded Possibly more apparent than real 
was explicitly denied but aUn ° when its existence 

reported, provided the eontevi ""here it was simply not 

that the ethnogrrhl""*® ’* reasonable to 

present This procedure, of cours"°i'* '^j '■®P“rted it had it been 
a sences On this score the sinclp*’rl “ "owerreporting” 

Dahomeans, Pukapukans and^n ^ ‘’“"''S'™® for the Sinkaietk, 

in ^*raractenstics mav acl°^^n Tnrkana are dubious, the 
‘he Bctsileo ease may involve an Present By the same token, 

IS not entirely clear on this oranT'^” assignments, the description 
eeptions are not apparent o^Planations for other ex- 

The results were adjudged n 

although our interpretation of with the hypothesis, 

des.rah.htj °f eompl.cating th' TT, suggests the 

deriving from technology ““del '"‘h some contextual variables 

a cumulatne empnasis on specifi^^*^ items indicate 

cision rules such that ( 1 ) ex^w organizational roles and de- 

established and motivated ^nd ,,7*^ “d.v.dual rationality are 
to collective rationality are estabhshed’”'''™''““‘* P™eedures relative 
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The Institutionalization of Rationality 

AVe noT\ -v^ish to explore and explicate the hypothesis that admin- 
istrative rationality imoKes relative independence of the organiza- 
tion from its social setting Central to this hypothesis is the idea of 
social involvement, developed in a pre\nous paper Social involvement 
IS defined as the institutionalization of participation and motivation 
m the organization through expectations and obligations existing in- 
dependently of the organization in the «ocial setting^* One would 
expect socially involved organizations to be less rational on the grounds 
that they are less independent of the social setting The presence in 
the organization of opportunities to express general social \alues 
would inhibit the de\elopment of highly specific roles and procedures 
In addition, one would expect organizations that are not socially in- 
volved to be highly rational under an assumption of structural sub- 
stitution, that IS, if functions are not performed in the setting, they 
vould presumably have to be built into the organization 

Two indicators of social involvement are proposed The first de- 
scribes the basis on which people are socially expected to participate 
in the organization Participation is least socially imolved when it 
18 purely voluntary, and expected on the basis of self-defined self- 
interest The Navaho hunting party described earlier provides an 
example of such a low degree of social in\olvement Men simply de- 
cide they want to go on a hunt Beyond a minimal expectation that 
men in general hunt from time to time, and the knowledge that hunt- 
ing produces necessary food, there exists no special social mechanism 
which compels particular men to hunt at particular times A somewhat 
more socially involved situation occurs when participation, though 
still \oluntary for specific occasions, is nonetheless expected to be 
preferred most of the time becau'^e of a general community obligation 
over and above self-interest Participation in the Kabyle touiza is 
a case in point, one is expected to come mo'^t of the time whetlier one 
wants to or not (particular^ if one wi‘=hes anj future cooperation 
from others), jet at the same time one is free to refuse on specific 
Occasions The most sociallj imoHcd situations occur when participa- 
tion is compul^orj' on the basis of an ironclad community rcciprocitj 
rule, or kin'ship, or political n'^cnption Refu'=al is met with severe 
sanctions, extending e\en to o^traci'm or death In the Bet'sileo caee, 
for example, rclatnes are obliged to assist m ncc cultnation large)} 


5 * 1559 ] 
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because they are relatives, with considerahlo pressure exerted, ouing 

Tibetaf ef is possible In the 

a var^etv “ ’ " ° “•'y requisition forced labor for 

whether Lrti ^ ' according to 

mterest '‘''““‘'‘O on the basis of self-defined seU- 

th s order of cat'^ ’’ “ oWigation, or compulsory, with 

“;,l;t'oTth S eocial imolve- 

rationahty scale as seWorft in TTn'^rT 

social involvement do inH a ^ rationality and 

m Table 2 in which scale t^cs'^ 17^7^ “‘'“i 

for ease of presentation m« combined respcctnelj 

formation ’ ^ much as their separation adds no in- 

ship from managemen/ Tuch' '® ti'i’ separation of owner- 

tion of independence of the be considered an indica- 

being equal The form whictf^l"'^'”" sotting, other things 

either one m which the leader et generally assumes is 

person as say, the owner of the fieiJ ®’“Piy ‘i'e same 

land or raw materials are conn ° "“rked on, or a situation wherein 
eompares organizations i,„ ^ '“"'"'unally owned Table 3 

of the ultimate disposition nf fn propnetorship (control 

roenagement) with all other ° “eans of production not vested m 
Explorations revealed that with respect to rationality 

as scale types 6-7, comDri«m„'!u ’'“‘‘“"“I” organizations (defined 
in the sample) exhibit onlv ma ® ^’ost rational organizations 
noependent proprietorship 




Rationality Scale Type 


Bas«ofPartic,pat.„„ 

Voluntary, self mterest 

Voluntary, community 
obligation 
Compulsory 


4-5 

(Tikopia- 

Camayura) 


0-3 

(Betsileo- 

Tibetans) 


^ <0 001 


d f ss 4 
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Table S Rationality and Proprietorship * 



Highly Rational 
Orgamzations 


Other 

Independent 




propnetorship 

8 


7 

Other 

II II V 

0 

+1 00 

9 93 

0 01 

IS 


* One case was omitted owing to lack of data 


"We thus conclude that the mechanisms by which rational adminis- 
tration IS institutionalized are such as to produce a certain independ- 
ence of the organization from its social netting As is the case with 
individual members relative to the organization so is the ca«e of the 
organization relative to its social setting rational administration re 
quires that an “area of discretion’ be defined within which manipula 
tive planning is free to occur 

The jSocial Setting 0/ Rational Administration 

The preceding discussion suggests that it is more difficult for ra 
tional administration to de\elop in «ocnI settings that emphasize 
traditional ascnpfive reJafionships Preijous re«eirch suggests that 
this may be especially likely where differences of power and status 
are ascribed since such differences seem particularly likely to be 
part of social in\ohemcnt patterns” Accordingly, the settings of 
“highly rational” organizations were compared with the settings of 
all other organizations with reject to three presumed indexes of the 
general presence of ascription in the *=ocicty concerned (1) the prc‘^ 
ence of a hereditary stratification •system witli at least three cla‘=‘^cs 
or castes, (2) the presence of hereditary political succc««ion (3) the 
presence of •^laxcry in any form ■* Combined result-^ appear m Tabic -i 
The hypotiic^is is rather weakly confirmed none of the rclation-^hips 
IS stati«ticalh ‘Significant at the 005 Icicl but all arc in the expected 


"» 1559] 

'•Dita arc drawn from Murdock [41S] 



1'^ bfiumorm sriFNcr rFRsPECTUEs 

T^> - ucnp fUmn'sti Social Settings* 


( omj Ipt 
Htrixliti \ 
^tratii nti n 


Hcreditarj 

Political 

'succession 


I 

Present Absent Present Absent 


llu‘ h ratmn il 

frciniz t ,!>, 
Oil r orgir 1*1 
t "I! 


10 15 

Q » -1 00 
2*12 

^‘ > 0 10 


0 = -0 20 
X* « 0 02 

^*> 0 9S 


11 14 

Q = -0 40 
X* = 0 29 

P> 0 50 




So hiRhl\ fotiomi opproaches significance 

a tc-nplcx •Ratification stnein Fult'l, “ '"“'"S 
' '*‘‘■1 chnri seems to be a cnmM Tnble 5 indicates 

0 "ati\il\ associated aitti fi ^‘ofiing — rational organization 

"-•'t lrai..con<li„g the lo ,1 ' ' J"""'"'' " ocntralizod goacra- 

- -atMicalla .ignificamT ^^'"‘'on-hip, liottcacr, 

*1 bccau-o, in illo tjpe d 

cncral Centralizfxl Goaernmont 




Q tm -0 73 

X* " 2A.1 

P > 0 10 
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society dealt -with here, strong central government indicates a hier- 
archical feudal order wherein political power permeates the entire 
social order, and is hence probably simply another index of ascription 
If so, this result is consistent with our hypothesis 

Development of Rational Administration 

It IS very hazardous to attempt to extrapolate hypotheses concern- 
ing organizational evolution or development from cross-sectional data 
of the type on which this study is based As our earlier theoretical 
argument indicates, a scale does suggest a structure of requisite ele- 
ments It does not, however, indicate prerequisites One cannot con- 
clude from our scale, for example, that centralized management must 
precede compensatory rewards in a temporal sequence of development 
Similarly, a scale per se implies nothing about causal relationships 
among the items m it It simply describes a modal static state of 
affairs 

One can, hoivever, use such a scale to predict types of problems 
that different developmental sequences mil probably entail For ex- 
ample, if specialization should be the first rational characteristic to 
develop in an organization, the scale implies that such an organiza- 
tion, if it is to be stable, must immediately develop a centralized 
management and compensatory rewards Unless it proves to bo the 
case that rational administrative characteristics are likely to develop 
simultaneously — and ive shall presently see that at least in many 
cases this is highly unlikely — one may hypothesize that a de\elop- 
mental sequence that follows the scale pattern will probably entail 
fewer problems and tensions than one which does not 

It IS further possible to infer certain constraints and problems that 
seem likely to arise at specific points in organizational development 
First, the institutional system appears to be markedly di':continuous 
relative to administratn c rationality An increase m rationality be- 
yond specialization eaidently inaolvcs a radical change in institutional 
arrangements, ascnptiae social involvement is abandoned in favor of 
self-commitment Similarly, an increase bejond a performance em- 
phasis involves another such change — the introduction of the norm 
of self-defined self-intcre«t m commitment, ns well a*? the reparation 
of propnctorrhip from management But bctuccn points of dircon- 


”On the other hind it m'l^ l>f' jropor^jblc to de\rlop admim«trnti\p ntto^'lht^ 
Without RcncmtinR problems nnd tensions 
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tinuity, it appears possible for rationality to fluctuate independently 
of the institutional system, provided the requisite pattern suggested 
by the scale is maintained. Thus, for example, given an institutional 
adjustment to specific job assignments, performance can cither be 
emphasized or not, vith no institutional implications one way or the 
other. By the same token an organization with no rational character- 
istics at all can develop a centralized management, compensator)' re- 
wards, and specialization without encountering institutional difficul- 
ties. But if either of these organizations were to proceed further in 
rational development, its mode of institutionalization would have to 
change considerably. 

The fact that Table 2 is symmetrical suggests that the converse 
of the preceding argument may also be valid, insofar as obligation 
to participate is concerned. It appears that, if participation is insti- 
tutionalized as voluntarj’ commitment based on self-defined self- 


interest, the organization must at least involve segmental participation 
plus, in principle, the five other characteristics lower on the scale. 
Also, participation based on self-commitment in a context of kinship 
or community obligations implies an organization at least sufficiently 
rational to possess specific job assignments, together with specializa- 
rewards, and a centralized management. On the 
0 er and, where participation is purely ascriptive or based on com- 
pu.ory reciprocity, no rational elements need necessarily be present, 
ne may next ask: In what kinds of societal settings is administra- 
requisite institutional arrangements, 
thiq ° ^ Owing to gaps in the data, our analysis at 

ar "ec^sarily quite fragmentaiy. If complex hereditary 

nfRnp nnl’ ^ of slavery, hereditarj’ succession to political 

ascrintivp government are viewed as rough indexes of an 

as one mieW*' *1*'^ '“'toe concerned, Tables 4 and 5 suggest, 

is stressed “’ionizations in settings where ascription 

hen e n Iss •>“ involved, and 

no?e3hrthatT particularly 

setting of all the ''creditary stratification is absent from the 

lationship is not aZmeTricTM^th 7 .T 

other social setting variables is n T" ^ r 

therefore, that, to some ertent atT ™ O”” 

.nite t:«.eott“i:rrruM 
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Wc ha\c already seen that certain elements of rationality — notably 
specialization and performance emphasis — are at least partially func- 
tions of technical, as opposed to institutional, influences If in a moio 
general sense it is the ease that administration tends to be no more 
rational than is technically necessary, one ^\ould indeed expect to find 
instances of relatuely nonrational administrative systems m settings 
where rationality \\ould in principle be possible, merely because in 
the instances concerned rationality would be technically unnecessary 

A second reason may stem from the type of ascnption present m 
the social setting Stinchcombc has suggested that where rationality 
IS a general cultural value, ascription may not markedly inhibit ra- 
tionality m administration, on the grounds that the major effect of 
ascription is to infuse tlie organization with general cultural values 
It is possible that the Iroquois case in our sample partially illustrates 
this type of situation It is known that Iroquois culture placed a high 
valuation on efficiency and achievement, with socialization measures 
taken to assure the differential competence of hereditary political 
officials The Iroquois organization in our sample is highly rational, 
yet exists m a society with a complex government involving hereditary 
political ofBcials Complex hereditary stratification is absent, however 
Furthermore, participation is based on self-defined self-interest It 
may be that a general valuation of rationality simply tends to make 
possible nonascnptive recruitment m otherwise ascnptzve settings 
Modem industnal society may largely fit in this category But even 
m the presence of a high cultural valuation on efficiency and ration- 
ality, ascriptive recruitment can still be disruptive to organizational 
operations by introducing competing goals and loyalties, however 
“rationally” they are individually viewed It would seem that there 
are limits to the extent to which the effects of ascnption on adminis- 
tration can be offset by institutional arrangements 


Conclusions 

In a sample of 34 nonmdustnal production organizations, 7 organi- 
zational characteristics associated with administrative rationality 
were found to scale in a cross-sectional comparative analysis in such 
a way as to suggest that rationality mvolves a cumulate e emphasis 
on specificity of organizational roles and decision rules The ration- 
ality scale was further found to be highly negatively as^^ociatcd with 


See 1525] 
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the desrf’c to thf' organizption •socially involved VMth its 

setting, administrative rationalitj ippears to require some modicum 
ot organizational independence Rationalitj was somewhat less clo'cly 
negativeh associated to vettings h wing traditional ascnptive elements 
From ^hesc findings it was possible to infer certain differentials in 
problems of organizational development under varjing conditions 
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THE CUMULATION OF ROLES INTO 
HOMOGENEOUS STRUCTURES 


Harnson White 


Introduction '■ 

Sponsor to protege, sender to receiver, subordinate to superior arc 
but a few of the asymmetric relations ubiquitous in organizations 
Normally one thinks of formal organizations as composed of offices 
assigned fixed duties whose empirical interrelations define the struc- 
ture of relations among offices There is a converse mow asymmetric 
relations define relative roles which can be cumulated indefinitely until 
closure is reached at the boundaries of the organization In this \iew, 
organizational structure is defined ns the articulation of chains of 
cumulated roles which define the indirect role relations between each 
pair of men 


detailed account of the anab^is sketched here, mcludinc application to four 
tribes, cm be found in [599] A t\cil and R R Bu=h ^cre tlio fir< to appb 
modem algebra to the stud> of ch^sificatorj kin-hip and their papers are 
produced ns appendices in the abo^e reference J Jvpmen>, J Sneil md c.. 
Thompson dc\ eloped this earl) work further, ami the reader wi in t leir oo 
[314] a helpful reference in other respects as tv<l! Major the Rcnerji! 

topic of trees and notvsorks are nbl) summanred m IG3] and [4oII tnfortunatel 
none of this work i- helpful, ns far as I hiac been able to di^o%er for “le proli- 
lems raided here about kinship saltern** It should l>e po-^iblc ei.nlinllv to fin 
parallels between kindiip structures as treated in this rlinpter and ‘ 

counts of the atomic structure of mapnolic crystals and of ’ ’''f 
crcu.tr) The be-t single refemnee on the matheniatira 
thus chapter is [35^11 A pcnrral account of \««tri!nn km* up 
found m [179]. 
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The Tvord "relative” has another meaning, "kinsman ” It is in the 
kinship systems of tribes in Au'-trnha and nearby areas that the idea 
of a formal organization as a structure of cumulated roles has been 
\\orked out most completely From examples of the'c kinship sj stems 
and the generalizations derned later \\c can get ideas for neu ways 
to analyze existing formal organizations as moII as for ncu t>pes of 
organization Native intelligence is no monopoly of cnihzation, and 
It should not be surprising that men at a stone-age level in some re- 
spects outdistance us m some aspects of <K)cial organization 

To understand the underlj mg logic we will trace out how and why 
TIia ° relations might c\ohc into an Australian one 

stnietmp ® evolution tuins out to be consistency in the 

thp nnt f ations which leads to homogeneity Hierarchy is 

the ant,thes.s of Australian k.nsh.p systems Even very complev ones 

every position*” structure looks the same from 

called simnlv troo'^'^ \ familiar example of the branching diagrams, 
IB With prescribed^ tvne^ f b begin with jMarnage 

of the tree we s^n Australian systems, thus branches 

— s anTlaterm t?o ■" 

The structure of surh n ( dimensions illustrated later 

braic tet'at t r -onom.cally m alge- 

catalogue of possible «v«t detailed vork of dennng a 

network can be rolled un mtV* '"wd out mathematically A gnen 
structures of grouns of k ^ mimber of closed 

without mathematical euiH?,!!!™ °f social events, and 

astronomically large numbe ^ would be lost in the welter of an 
unaware of the variety of k ° possible systems Anthropologists seem 
too often force the data f 4^ systems logically possible and may 
propnate ^ ^bo into a simpler mold than is ap- 

Trees of Ktn Roles 

Brother and other relatives 

rationale is usually provided inventions — roles A biological 

ment of one person to the rol but the criteria for assign- 

to culture in ways havinc rother to another vary from culture 

a structure of roles which n biology It is position in 

role like brother from other r 1*^ niost clearly distinguishes a km 
The brother (B) role at o similar role behavior like friend 

m, son (S), daughter (D? father (F), mother 

begin with Some tnhp., aJ’ . husband (H) roles, to 

do not „,e the roles of brother and sister. 
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but rather think only m terms of roles for what we would call elder 
brother, elder sister, and younger sibling Nonetheless the familiar 
list of eight primary km roles will serve as a convenient starting 
point 

Like other types of roles relevant to the structure of formal or- 
ganizations, kin roles can be cumulated Ego recognizes that each of 
his seven close relatives is his own ego with a field of seven km roles, 
some of whose occupants are not occupants of any of the seven roles 
closest to ego In a gnen culture, the cumulation of kinship roles can 
be represented as a tree with fixed rules as to the types of branches 
that emerge from a given type of branch Brother's father will not 
define a new role in a society wnthout polyandry, for example, nor 
will mother’s husband be a role distinct from father 

Two of the primary roles can be replaced by cumulated roles to 
simplify notation, it is convenient to replace mother by father’s wife 
(FTF), and daughter by son’s sister (5Z) Figure 1 demonstrates the 
branching rules for a tree in which all km roles familiar to us are 
specified One can see how dense and complex the tree will become 
m even the third and fourth steps, within 30 steps of ego, there will 
be more branches in the tree than people in the world 

Kin relations could be extremely confusing for ego in the small 
inbred tribe where he is trained to view everyone in a km role, for 
there could be a bewilderingly large variety of roles vis a-vis ego 
combined m a given person But compound km roles are not imposed 



figure 1 The first t\\o stops m a tree which specifies cfricientl> all kin«hip 
roles we recognize D stands for brother, Z for ‘sister, F for father S for “on 
wid n'’ for wife, while, for CNampfc, If Z stnnds for wife s si?(cr 
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on society by biological constraint'*, m some sense they haie been 
mstitut.onahzed by a tribe as the primary means of defining and 
regularizing social relations among members One rvould expect that 
^ defined and compounded according to laws 

which have evolved so as to minimize ambiguity in role relations 
among concrete persons The tree m Fig 1 will not do 

n principle, or as an ideal type the Australian kinship system is 
cfln 1 ? k ^ structure of social relations among members 

ess n/ ™ ^ ^ of kinship roles as extended by a proc- 

tions ^““^‘^font is the key word Social rela- 

sistent nnl and the assertion is that social relations are con- 

Tted n a^liv T“'’™ “Sree when a norm is vio- 

in role hv a th'vrd™ "'Tw f™ Persons considered identical 

d^gree^nt « fourth, there exists potential 

roletoM "hc ™hW™f ‘“''0“ as ego in the 

tree He pteTv s ^ 

role relations between the^ role relations they have to him but also 
role relation sav alter f' '“P'led by their relations to him A new 
ceives betwe;n;fp:;3t: m P"' 

e g , Mac and Sam both the same role wjth respect to ego, 

If km roles are to father, are alters in ego's vieiv 

mutually consistent structurf ofTeM^" x ® 

are essential relations, the following properties 

«troM lA la the km role tree of 

persons are alters m one noH. r 1 Porson as ego, if two 

in which one appears fbp fi, ^ ^hen in any other node 

PPears the other must also appear as an alter to the 

axiom IB The tree of k 

who are alters (have eoui^^l must be such that all persons 

as ego must be alters wiSi respect to one person 

InmortflTif person as ego 

important consequences rp® u r 

together No male kmshin ml Axiom 1, the two parts taken 

role which would be related t differentiated from a kinship 

nor may a female as brother to male ego, 

of sister to it Anthropologists ^ distinct branch for the role 

alence and term kinship svsfp * t principle of brother equiv- 
Why from a formal abstract ^nich obey it as "classificatory ” 
that the former role must k brother so different from son 

be reduced to alter but not the latter? 
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Some minimal roles, F, H, W, of the idealized tree specified m Fig 2 
can hold but one person with respect to an ego, whereas the other 
roles, B, Z, S, in the minimal set can hold an indefinite number of 
people Axiom 1 requires that all initial plus compound branches hold 
at most one person or, else, all branches can hold an indefinite num 
ber of persons with respect to ego 

Two examples will show hou our kinship tree violates Axiom 1 and 
leads to an inconsistent structure of role relations Consider three 
brothers, John, Joe, and Jim, each of whom has a wife and a son 
In terms of our km role tree, John’s son views Joe’s and Jim’s wives 
as alters, behavior toward whom is guided by identical norms To 
Joe’s son, Joe’s wife is, of course, mother (or father’s wife, to be 
consistent in our terminology) whereas Jim’s wife would be m the 
role of father’s brother’s wife Obviously Axiom 1 is violated The role 
"father” must apply to all three men m the eyes of each son and 
of course, all three wives must be alters to satisfy Axiom 1 

A man may not marry his sister, nor equivalently may a woman 
marry her brother This word formula for an incest taboo is applicable 
in all societies, though the operational meaning vanes ObMous as it 
seems, the taboo has a curiously powerful impact in a society in which 
perceptions and acts are governed colely by kinship roles Let the 
same three men’s wives each have a brother and a sister recognized as 
such as in our terminology In John’s eyes Jim’s wife’s brother is alter 
to Joe’s wife’s brother, as are the two wnes’ sisters Necessarily in 
John’s role tree, the brother of Jim’s wife is in the relation of brother 
to the sister of Joe’s wife Therefore to John marrnge between them 
violates the incest taboo but m cither Joe's or Jim's eyes no such 
thing occurs 

A consistent kinship structure looks the same to every ego, not onlj 
the abstract role tree but aI«o the structure of role relations among 
concrete individuals Another waj to put it is tint the application 
of norms go\eming role behaMor is homogeneous Norms that a per- 
son recognizes as go^ erning a specific role relation of his with another 
person he can invoke as equally applicable to the mutual bcha\ior 
of two other people whom he pcrccncs as ir that *5amc role relation 

Since brother is alter to ego, father’s brother is alter to father, etc 
m a cla's'sificatorj kinship system, at most four branches lead out 
from each node in the kinship tree Suppose we a^^ociate one’s •sister’s 
«on with her husband, «o from the branch for «istcr only the single 
branch to her hu«band is ^plit off Then we can omit all branches for 
female roles, it being understood that to each node rcprc'cnting a 
male role is attached the ‘snter well To each node are connected 
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figure 2 Tree of km 
shoTm explicitly 


roles for 


a classificatory system 


Only male roles are 


husband Pigure^rrhow*’ in’ ’'■fe’s brother, and sister’s 

tree It is much simpler'and’ m”’'' resulting 

even so there are 1 456 nnd **'™ th® tree m Fig 1, but 

A stipulation is ’in oX cZr i’’'''” "" 

tree -which are civen tLo two compound roles in the kin 

sre both called graudfatSrbr^'’ ti,*'”'* 

nizcd as distinct roles In tL ^ ^ nonetheless be recog- 

alter of the occupant of th occupant of one is not the 

joint role name for those f ^ the respondent who uses the 

of the latter m the comn questioned as to the positions 

near relative of the Uo recognized in that society A 

for them Axiom 1 is not viT 7 certainly use different role names 
It IS unreasonable to f terminological inconsistency 

the full distinctions amonrmT terminology m itself to reveal 

es that a native draws where appropriate 
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His behavior toward distant relatives is not ordinarily governed by 
norms stringent and variable enough to require distinctive names in 
everyday usage for each distant compound role he recognizes 
There remains a basic ambiguity Some role for brother or sibling 
of the same sex is institutionalized even in ‘societies with classificatory 
systems, certainly such km terms and role prescriptions are reported 
This conflict IS resolved when kinship roles are differentiated into 
public and private aspects Km roles as cumulated into trees for 
classificatory systems are not the total content of kinship relations 
perceived by individual members of tribes These roles are only the 
public aspect of kinship relations, the aspect relevant in the eyes of 
tribe members to the place of individuals in the tribe as a whole 
Exactly what concrete behavior patterns the tree roles regulate is an 
empirical question, but choice of marriage partners, through which new 
parts of the tree are identified, should clearly be one 

Mamage Rules and Networks 

In a small tribe a man can hardly avoid marrying a girl who is 
km to him If different men married girls related to them in different 
■ways, either the skein of kinship relations would become very involved 
and inconsistent or else the tree itself would collapse partially It is 
not surprising that a variety of rules have evolved m different societies 
prescribing what type of km a man must marry 
One common rule prescribes mothers brother’s daughter as the 
category of km from which a man’s wife should be chosen In effect 
the classificatory role “wife” becomes indistinguishable horn the 
classificatory role MBD, and the same native kinship term will apply 
to both, so the nodes for WB and MBS in Fig 2 should be coalesced 
Every man is to marry his MBD, so at each successive step in the 
tree, each node should be welded to the node which stands to it in 
the relation of ZHMBS The general tree in Fig 2 collapses into the 
two-dimensional net shown in Fig 3 
One’s mother’s brother’s daughter is one’s first cousin in our terms 
Two other kinds of first cousin, FBD and MZD, are in classificatory 
logic just siblings, since all FB are classificatory fathers and all MZ 
are classificatory mothers All girls in a given relation to a man must 
be treated the same way, so marriage to these two “parallel” cousins 
IS prohibited by the incest taboo against marrying one’s sister 

It IS important to realize how wide a variety of actual genealogical 
km are included in a classificatory category Not onlj the two first 
cousins above but aFo second cousins like FFBSD or ^IFBDD are 
ego’s classificatory sisters, whatever the marriage rule When marriage 
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IS prescribed with MBD, the field of eligible spouses is much wider 
than “‘““1 “Other's actual brother’s actual daughter, for example, 
not only mizsD but also MMBDD are equivalent to MBD 
ooe^tor »lgc!>raic terms Let W be the 

S to th ft* “ °™' a role to the next 

dot a ‘he network 

to IfR and tbm * c defines an operator which first transforms 

inverse order “ 

vectors pointing left and dn “ ^ ^ isomorphic to unit 

cation corresponds to vent ^ end operator multipli- 

braic termsl* at r ™ = CT7, or in alge- 

can also be described in ♦ “‘hnf The tree in Fig 2 

are no marriage rules these operators, but as long as there 

manipulations are sterile ‘^e tree, algebraic 

Father’s sister’s daushtf^r le tu^ t al 
'W ge IS presenbed with FZD th o’”? 

compheated netwnrt o* u ’ Kinship tree condenses into a more 
tarn each node to tIdfT'" ^ Here an arrow is drawn 
the arrow runs frem httU tf 

means going toward the irn nod. Gloving left m the diagram 
alternation m direction le ^ ^ alternate generations This 

marriage, IFC = CIF-i Trf,“TO-? “'sebraic condition for FZD 
^^^^''^=!,vrheKTtst'hJ^A the inverse operation to 

fading to 0 in ordinary add “do-nothing” operator corre- 


fading to 0 in ordinary hAA # do-nothing” operator corre- 

N^onger do IF and C commute ^™ multiplication 

then by vla'iScf "'“'■'5’ both his UBD and his 

e two roles are equivalent and the 



roles IS folded 
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FIGURE 4 Network of km roles for marriage prescribed with FZD Each ar- 
row runs from husband to wife’s brother 


corresponding nodes should be coalesced It is easy to see from Figs 
3 and 4 that the result must be the ladder in Fig 5 In algebraic terms 
since both 


and 

then 


wc = CW 
WC = CW-^ 
CW = CW-^ 


and W — TF“^, i e , TT is equivalent to its inverse so that the mar- 
riage transformation must be represented by a reciprocal arrow 



FIGURE 5 Network of km roles when the wife role is cqun alcnt both to MBD 
and to FZD roles 
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by the sequence of operators tvhich 
Im a™flcT “ " “’c‘“ F.g 2 that .n 

the operators 7 , ir-> c rd'c-^*'" U f T" 

classificatory relative of hs The on V " c'"' ” 

and mother^ brother is p_„ ego to mother 

thus c~nvc = IF nr -.ff marriage is 

cif, as stated before P''™'>lbplying both sides by C, WC = 

pres"rTbeTZ"sor?“"' with first cousins and instead 

logically possible feivor. ® second cousins 

m classfo^aCtermsCf "''“n ^ 

remaining eight tvues ar^. ii cousins Hereafter only the 

n rule prescribing marriagTto “usins As one might expect, 

does not reduce the tree to n second cousin alone 

-”d 4 Theeighttypesfall.„;j"“;^““' as m Figs 3 

(a) 


») 

W 

W) 


FUBSD 

MUBDD 

MUBSD 

FUBDD 


and 

and 

and 

and 


FFZSD 

UFZDD 

FFZDD 

UFZSD 


which one second c ® 

exchange their classificafo'ill ®'l“‘™'ent to the other if men 
each of the pairs reduces to damage That is, if = I, 

ship, just as FZD and Affin k olassiflcatory relation- 

sister exchange" m itself doo. „ '°'"® equivalent if W‘ = I (Such 
network, but rather into a tree ^ “ 5 ' 

densed as m F.g 5 .„to a s.nl 7 T '7 "*'** honsontal trunk is con- 
n y in one case, FFZDD H reciprocal arrows ) 
ype of second cousin redupp + 7 ^ Prescribed marriage with a single 
netnork This structure is shoun™ “ three-dimensional 

tog lines of descent from father **''= trunks represent- 

miprotc clarity The reader aho 7 j' 7 ''* dotted lines to 

TSo" oomplex grid an arl!l'* himself that from each 

-hi, the node of which dopo Soes to the node representing its 
cousins Contrary to appearanppo”*L any other first or second 

ncous In algebraic terras the one* * ^ network is completely homoge- 
is the product (C-i) (c-n ( JL,™”?' ‘ransformmg ego to his FFZDD 
OT Fig G IS ) (TF^iC) Thus the marriage rule 


C'^'ir-iciy-.p ^ 


TF 
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which IS the same as 

Note that 

9^ W~^C^ 

since then 

T7C = CW 

and marriage with MBD would be prescribed 
If marriage is prescribed with both second cousins in a pair, only 
for pair (a) le, FMBSD and FFZSD, is the result a t\\o-dimen- 
sional network This net^vork, in which marriage is prescribed with 
both FAIBSD and FFZSD so that they are equivalent and = TF, 
IS drawn in Fig 7 The algebraic condition is 

wc^ = C^W 

since the operator for FMBSD is (C~^) (C~^F) (C) (C) 

Pairs (a) and (h) have a special affinity If marriage is prescribed 
with FMBSD from pair (a) and MMBDD from pair (6), but not 
with the other two so that TF^ I, the tree is reduced to the three- 



FIGURE 6 Network of km roles when maimRc is prc«cnbcd with FF7DD 
alone among all first and second cou«ms drawn in tlirce-dimen«ion'il per'pectne 
Each solid arrow runs from the node for a husband (//) to the no<le for his 
TMfe’s brother (TER) Lines of de«ccnt through succo«.«i\c generations of males 
arc dotted to insure \ i«ual clanl> 
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FIGURE 9 Scaffolding into which the tree of classificatory km roles is folded 
when marriage is prescribed with FMBSD FFZSD MMBDD and MFZDD 
but no other second or first cousins 


dimensional network m Fig 8 If still TF^ ^ I, but marriage is pre- 
scribed with the other two second cousins in the pairs, FFZSD and 
MFZDD, the tree is reduced to a more complex three-dimensional 
network This network has the same framework as m Fig 8, but the 
direction of arrows is re\ersed in e\er> ^^econd plane The marriage 
condition for MMBDD in algebraic terms is 

which like the rule for FUfBSD is suggestive of the simple commutatu c 
rule for MBD marriage, 

cw = wc 

If, fmallj, marriage i« prescribed with all four tjpes of second 
cousins in pairs (a) and (b), 'O that all arc cqui\alent to the wife 
role and to each other, the tree is folded into the four «i(lcd ccnffolding 
shown in Fig 9 The algebraic conditions whicli define this •'caffolding 
arc 
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17 " = / CW^WC 
C^V = WC" (CTI0“ = (WCf 

Pairs (c) and (d) also have a special affinity, and marriage for them 
clashes with marriage for tne four types in (a) and (6). If just the four 
second cousins in pairs (c) and (d) are eligible spouses and hence equiv- 
alent, the algebraic conditions are 

17" = I WC 5^ CW 070" = CHV iCWf = I7C" 

The four-sided scaffolding to which the general tree is reduced is 
shown in Fig 10 


Marriages and Closed Structures 

Australian tribes are so small, it i'^ impossible to assign a different 
group of people to each node in the tree of km roles (whoever is taken 
as ego), even after the tree is condensed into a simple network such 



prescribed ^vith FFZDD, 

uu, and MFZSD only, of second and first cousins 
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as the one for MBD marriage in Fig 3 Many nodes will contain a 
lot of people, eg, if ego’s mother had a lot of brothers, there could 
be dozens of men assigned to the MBS role Because of the cumulative 
effects of age differences beti^een siblings, people of the same age may 
be assigned to nodes several generations apart, while to the same node 
may be assigned young boys and men long dead Yet by Axiom 1, if 
two people are alters in one role, each must appear in all the nodes in 
which the other appears, whoever the person taken as ego, otherwise 
the kinship system is not consistent It follows that the same group 
of persons must appear repeatedly at various nodes in the tree 

Some nodes may be bare of living representatives Men assigned the 
node to the right of a bare node in Fig 3 are in a pickle their pre- 
scriptive right to marry MBD does them little good In any case, there 
will often be too large a group of cla«:sificatory brothers for the avail- 
able numbers of girls of the right age who are MBD to them The sur 
plus men will marry available girls assigned to some other node in the 
tree, preferably a node far away so that the deviation from marriage 
norms is not too obvious The same surplus may continue Jong enough 
to build up a tradition of marriage to the other node Then men m the 
original node are publicly viewed as also being assigned to the node 
for husbands of the girls they married Close relatives of the men 
must then also be assigned to additional nodes, by Axiom 1 

The final result of such marriages of convenience m a tribe where 
classificatory logic is applied relentlessly, can be to “roll up' a net- 
work of km roles as m Fig 3 into a closed figure, such as in Fig 11 
Of course, Fig 11 could aI«o result from the imposition of additional 
prescriptive rules of marriage and descent There are but four genera- 
tions in each de«;cent line in Fig 11, and in many tribes there is an 
explicit rule that FF and SS are equivalent roles — they are gi\en the 
same name 

Figure 11 represents the payoff of our analysis It shows how a so- 
ciety can be dnided into a relatively small number of distinct km 
groups through an evolution guided bj cHssificatorj logic Let us call 
each kin group a clan all men m a clan are cla«sificatorj brothers, in 
terchangeablc in the kinship structure No longer docs the effect of kin- 
ship relations in grouping people have to be relative to whose view- 
point one assigns to be ego’s Clans are verj much like fixed offices in 
a formal organization, in the structure in Fig 11 each pcr«on is ob- 
jectively allocated to a fixed clan which can be given a permanent 
name, not dependent on who is ego Km relations can he derived from 
clan mcmbcrslnp as well as vice versa 

It IS by no means easy to find how many consistent wavs there arc 
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MBD sl'iTicture of eight clans into which network of kin roles for 

™ m a . r ^ ’ f” of ”'^-'5= All 

TO each dott.H''' Each solid arrow runs to the clan of 

ira each dotted arrow runs to the clan of S 


simt)lcst*'anivr?a"^h^'^ “ d'd^dd structure of clans The 

* aTof ilo ° “"■er end by deriving from 

bomogeneous stnict ^bich must be satisfied in any consistent and 
he regarded as nenunt ° operators introduced before can 

generated by IF and C will I ' operators 

It can be shown thnt ii a finite group of permutations 

regular represlntatn of 

There are remarkably few 'uerstr 

clans, one can construct 4 ” For example, among 16 

■with FZD but not MBD 2 fi structures in which marriage is 

but not FZD, and 2 , “^^^es where marriage is with MBD 

both FZD and MBD C "+ structures in which marriage is with 
riage with first cousins rSibited'''*''”'' 

ample, only when the nuniL nf m ^ common For ex- 

eonstruct structures m which i.,st “ multiple of eight can one 

pairs (a) and (b) are elimM.'^ ™ second cousins in 

tuo such structures for eLh 


Aborigines do not use aleebra or « x 
of the structures of their k h ®°“®truct three dimensional models 
cumulation of km roles into t”* S3rstems, but they understand the 
for manj an anthropologist networks very well indeed, and 

^ have drawn in the sand diagrams as 
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complex as Fig 11 Several times in analyzing field reports, I have been 
forced to the conclusion that the observer o^ ersimplified the ideal 
structure to which the natives oriented their concrete behavior An- 
thropologists are not addicted to the systematic reporting of hard 
data, but it is often possible to deduce a kinship system from the struc- 
ture of kinship terminology supplemented by a few genealogies 

Certainly, a model like Fig 11 is an ideal type not all choices of 
spouses and kinship appellations conform to it Repairs and adjust- 
ments are often called for, many of these tribes number but a fe^ 
hundred and the demographic variability is great Under the pressure 
of mixing with other tribes, a conscious change of ideal structure ma> 
be adopted by a tribe If constrained within the framework of a com- 
pletely consistent system, evolution of kinship relations can onlj pro- 
ceed in the direction of fewer clans and a simpler structure, but elders 
have been known to reassign roles arbitrarily 

Neither in its evolution nor functioning need a km'ihip sjstem be 
dependent on conscious understanding of it in its totality by partici- 
pants, who need only follow the rules as directly applied to them- 
sehes Therefore we can hope to find analogues functioning in more 
familiar organizations It is unlikely that we will uncover systems of 
relational terms as well organized as a set of classificatory kin terms 
Given data in the form of sociograms, a first step would be to de^elop 
a self-consistent search procedure to identify a set of “clans” as groups 
of men equivalent with respect to the bases of choice One of the mam 
results of this as of the kinship analysis would be to disco\er what in- 
direct role relations can consistently be combined between a pair of 
men, eg, in one of the diagrams which tjpes of relatucs appear in 
the same node 

The manifest authority structure and Table of Organization of a 
bureaucracy need not match a latent structure deduced from tlic cumu- 
lation of the role relations between pairs of actors For that matter, 
role relations need not be the content of the “arrows” or transforma- 
tions for the mathematical machincrj "c ln\c dc^elopcd to work For 
example, “marriage” could be taking o\cr another man's job Or tlic 
“clans” could be task® and a “descent” arrow could be the ac^ignment 
of precedence between ta^ks Nor need one bo limited to a ba^i® of two 
t}pos of transformation, although there be at least two for a 
homogeneous structure ba'^cd on them to ha^c n structure winch 1*= not 
trnml ^VllU such no\cl interpretations of the permutations which arc 
the formal core of our anal\«i'!, one would, howc\cr, hn\c to reevnm- 
mc tlie applicabihtj of Axiom I and the meaning of hornogcncitj 
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v,iih aspects of this pioblom ns one part of a total field study [503] 
of the “controllcr=!hip function ” Subsequently, Stedrj' [51G] applied 
the techniques of cla‘5<?ical (psychological) laboratory c\penmonta- 
tion as one part of an inquiry which included analytical models of a 
deterministic (differential equation) -variety Finally , C P Bonini 
[79] has utilized the techniques of computer simulation, and subjected 
them to statistical verification, as yet another way to study aspects 
of budgetary procedures m terms of their bearing on information-ac- 
tion processes for a firm m a "bchavioral-cconomics-accounting” 
setting See aho Bonini, Cliaptcr 15, this volume 

These and other approaches should, and will, be continued, of course, 
and still other approaches will probably also be investigated Here 
we propose to u«e, or extend, parts of modern mathematics — notably 
Markov processes, decision theory, and ‘search theory — m order to 
study what might be accomplished by'^ purely mathematical formula- 
tions directed toward models of budgetary control which are prob- 
abilistic in nature 

It IS proposed, so far as possible, to develop models which are con- 
sistent with, or pertinent to, previous findings in psychology and eco- 
nomics, and to known parts of the problems of “rational” budgetary 
management Particular emphasis is placed on literature dealing with 
“levels of aspiration” in psychology and the ideas of profit maximiza- 
tion or cost minimization in economics 

It is neither possible nor desirable, at present, to rest research m 
model development on the existing states of knowledge in psychol- 
ogy, economics, or other disciplines, or even to confine the develop- 
ments so that a precise correspondence is always achieved For one 
thing, a universal consensus has not yet been achieved on the under- 
lying categories and, furthermore, these ideas have not generally been 
developed in a way that always makes them immediately pertinent 
and applicable to the problems and processes of management budgeting 
or goal-setting ^ Furthermore, there are certain very significant prob 
lems in budgeting where neither evidence nor theorizing appears to be 


^ More generally the reference is to benefits ’ and penalties as interpreted 
via say, utility functions eg of von Neumann-Morgenstern type where risk 
or uncertainty is in\ olved 

® See the discussion and references — e g , to the so called marginalist cont^o^ ersy 
in economics — as given on p II ff in 1248] It is also of interest to observe 
here that psychologists at the conference (where this paper was presented) wore 
not m unanimous agreement even on the pertinence of aspiration level theory 
in general or ev en m univ er®al agreement on the ‘ facts’ resultmg from experi 
ments in this area 
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available The so-called pnnciple-of-exceptions approach, i\hich is 
thni^ vi ^ Jiccountmg, is a case in point Al- 

exZh’ r attempting to minimize the amount of 
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have results ® phan-this focus appears to 

onTy Xfsnrtr“T“f ‘•"d subordinate 
theundes^r "“"8 " This vould appear to have 

mg supervisor s'h'' f '' standpoint) of mak- 

ISuZn 0 communication one of entaism and dis- 

subordinate reL^'^t ™Pbcit) punishment Thus the supervisor- 

c.ua”r:^;atvr“:^„ r 

communication marked for n'T™ “®®°ciatod with such 

protestations agamst i r K 

of rewards and penalties (as f” devices for distribution 

Gordon [270] Chapter 171 ’i the treatment by Hill and 

formational function ror, ^ c\aluRtivc ns xsell ns in- 

The ^-^-bution cntirel> 

of two systems (i) whpro +l e relative desirabilities 

Ties negative reward implication?!. 1™” systems largely car- 
bon from the system is^“where he ?’ ’"dividual’s mforma- 

quest for explanation of the imfn„ u? "'‘'“’’S” combined with a re- 
explicit rewards and penalties . ‘"'“•’'c 'tom) , or (2) a system where 
the goals set is associated •*'<5orporated, and the attainment of 
merely the absence of imni ^ positive reward rather than 

«yer, beyond the scone ^uoh questions are, how- 

of goals rather than on fKo ^ ^ where the focus is on the levels 

Although the budeetinn- , m which they are received 

turning avay” comphcatinn^ characterized by “as- 

ments of aspiration level l*ohavior, psychological treat- 

ion of aspiration Ie%els rntL focused on the manner of forma- 
e levels formed * Furtherm behavioral implications of 

eeems to have been preoceunipH^'i ^ on level of aspiration 

nations, whereas the principk '’"‘’■'cly with "single task” sit- 

he management hterX? t , ‘‘PPcoaoh, as it appears in 

ions® Furthermore, under' not ” multiple-task situa 
______ probability conditions, which are of 

‘See, eg. Cooper "Od ““"‘cr 3, for elaboration 

’ point IS made more vigorously 
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interest here, the formal literature of economics has not been able to 
reach any consensus even on the meaning of ‘‘rationality ” ® 

This chapter is concerned Tvith three models of supervi-^ory behavior 
in response to a budget control system (1) a superMsor ^\ho has only 
one goal, (2) a supervisor in a multiple goal setting operating via the 
principle of management by exception, and (3) a “search oriented” 
model for a supervisor operating under a more general revard struc- 
ture and with diminishing returns to scale of effort ^ All of the models 
are probabilistic in character For instance, (1) is examined via a so- 
called finite Markov chain model, whereas the model for (2) utilizes 
more general (classical) statistical notions uhich are then adapted to 
the ideas of decision theory in order to indicate how rational choices 
of effort allocation might be made under risk conditions The latter 
ideas, in turn, are related to certain ideas such as increasing and de- 
creasing returns to effort, by analogy with classical economics, and 
undoubtedly other analogies could al^o be found to ideas like returns 
to scale m information theory, psychophysics, etc, when alternative 
possibilities are under consideration and only probability estimate*: are 
available 

Whereas the models under (1) and (2) conform to the classical a 
pnon notions of probability, statistics, etc , this is not necessarily true 
for the models in (3) Here the “search density functions' recently 
propounded in the operations research literature are utilized The den- 
sities are only relative rather than absolute frequencies, ■since a “prob 
ability of one may not be achieved even when the density is integrated 
over its entire range ® Thus, a sought-for object may not bo detected 
or a wanted goal may not be achieved with certainty even with “in- 
finite” amounts of search or effort 

Although the latter ideas have a certain appeal in connection viith 
aspiration level or level-of-achievcment phenomena, we have not at- 
tempted to document or exploit directly thc-'O aspects of •search thcorj 
and probability distribution*! It seemed better, all things concidcred, 
to alter model constructions to achieve some connection witli knowm 


•That IS no con'=cnsiia has been reached apart from the pure formalisms of 
“utilitj maximization’ See cr Charnes and Cooper fllo] for wa^s of cinr- 
actenzmR diffcrinK objectucs that micht well be considered under operational 
conditions 

^This maj aI«o be intcrpretc<l ns dimini«hinR returns to ‘scale of information 
See OR Mar«chak [3091 and Shubik [4911 

•See, CR^ Koopman [3221 To comert lhc«c functions to true den-ities we 
must divide bv the a pnon probabilita of ilctcction with up to infinite amounts 
of search or effort 
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classTcal f'”'™ ‘*'0 i"*" 

of stence anTf T, ■dens 

hapTde rablp p ’’™ “'>n=>E=™ent. It .s por- 

Ploratons W aa” 'p™.!' “b' .nit.al ox- 

to survey and evaluate them”''' to cxlmiist all possibilities or cien 
™.els (I, throu.htirere?;:';::^^ 

pI Dynamic One-Vanaftfe SUdel 

attempt to relate the ‘ d horcin IVo shall also 

been reported in the literature‘’orpsvd‘“l 

accounting For instunm psychology, economics, sociologj' and 
level of aspiration theorv' tnr Possible further research, m 

first introducing our onp o-ofti mil be e\aminccl after 

We assume the eLs?enSt°"'" f""™* 

J = 1. • • , n, which are ordored“uch ft ff”™-''"™ ''“'“o® <3 = {«'), 

IS preferred to the performaneo i ^ the performance q' 

preference relation as ceneml ^ to leave the nature of this 

Ptoted ( 1 ) as a collection „Ti. 7'’®"’'' Q "t'Sht be inter- 

cost and quality but with n ° tovels attainable at the same 

case, df rent supervisory effort (in 

nder unvarying quality and 2J’ P} ^ collection of cost figures 

sent lower performance) or (where higher costs ^\ould repre- 

of being” in ;vhich the rJktm» ^ ^ , well-structured sot of "states 
y this segment of the or£ram» / ^ iniphes that the performance 
goa s than performance o*- AV^ contributes more to organizational 
cing can be recognized both h however, that these states of 

cing evaluated and by the r. ^ ^ supervisor whose performance is 

evaluate Performance • -ho prepare budgets 

r use of the term "supervisor” here 

* This rfno= 
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should be understood as descnptive of the budgeted employee, not the 
preparer of the budget 

We do not require that a cardinal measurement of value exist for 
the different states Instead, v,e assume that the transition from state 
to state (a more preferred state ivhere I is positi\e) m one 
period with a gi\en probability of occurrence requires an amount of 
effort which is a monotone increasing function of I and independent 
of ; The preference field is a«:sumed, for convenience, to be stronglj 
ordered, although it is possible that an extension to the case in which 
a member of a set of equally preferred state*! can be attained with 
equal effort from another state “ 

The lev'el of effort which the supervisor will expend is as^jumed to 
be related to the performance value which he strives to attain, i e , hi« 
aspiration level, relative to its current value If he aspires to a future 
performance level equal to or less than his present performance, the 
effort he will expend toward improvement** will be small and hence, 
the likelihood of improvement will likewise be small If, on the other 
hand, his goals are so much higher than his previous performance 
that the effort he would need to expend to attain them is bejond hi*: 
capabilities, a state of discouragement (with attendant «harp dimin- 
ishing of effort, or at least effective effort) is likely to ensue, again de- 
creasing the likelihood of improvement but, in addition, increasing the 
likelihood of a sharp decrease in performance, a plienomcnon not usu- 
ally associated with modest aspiration levels** Between the«o values 


*® Analogous to an optimum m tlic linear programming formulation vrliore alter- 
nate optima exist 

**Clearlj, a transition to a performance of a leaser \aluo to the organization 
than the most ad^antageous xaluc that can be obtained with a given amount 
of effort is desirable from the standpoint of neither the «uperM«or nor the or- 
Kanization ^^G visualize a situation «omevrhat analogous to the game of the-s 
>n which, when a plajor has a number of equnlb COO<l moves available to him 
(le, one period transitions to positions of equivalent value) we mean tliat llic 
sub«equcnt moves from the«e positions (as far as he can determine) will place 
him m positions of equivalent value although the actual po‘‘itions mnj defend 
upon the choice of the immediate move 

*' Improv ement maj be defined as a trin«ition from ibe prc'cnt level «iv qf 
to level qZ+t %vith i >0 m acconlancc with the onlcnng «iheme defined abovi 
**A discussion of the effect of aspiration levels on i^crformance with «ome rm- 
pincal evidence can be found in Sttalrj f516] It ‘Jiould l>e stated however that 
r‘wchologi«ts liave been hrgeb conerronl with the ileterniination of nq>irttioa 
lei els rather than their effect on performtner \ not ibJe exccptioa the -‘i Iv 
of Siegel and Fouraker HW} whivli pro<lures -trong rvidenre for an (extrmnllv 
«ndiicrd) n«pinition level pub tanliallv arreting perfonnanrt Mmb evidenef 
exids for the FubMilution of stenolvpcs for intuitive be! avior re«u!n ig in «u!>- 
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their values which, by 

IS to reducette 11 !”® ' promote effort, tile effect of vhich 
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ren?ptr 7 rma"ce 101^77707' a^Pired and cur- 
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terns" increase the likelihood of response pat- 

performance level but dn o t ^“"tenance of the current or lower 
provement P‘''''“‘ie accidental, i e , “windfall,” im- 

^ Aspiration Level Assumptions 

as follows. Let qi renresent'ih™! 7°'**’ ‘'®P’'’ations somewhat clearer 
supervisor achieves m a ner a Patformance which a certain 

‘hat this supervisor has a se ° ^ " We then assume 

seated aa ^4 s i ~ _} ^®P*‘’^tion levels which can be repre- 

tentative term in this' set ™ Thus the repre- 

Supervisor’s aspiration in terms f interpreted as the 
ment m excess of his current ne i”' ““mber of levels of improve- 
panod In other words, aT,„d7r,“"'! ‘“t “ ‘he next 

9 and is trying to attain a n^rf performing at level 

an aspiration level defined L 

a aspirations will be lo\\<rM.< ^ < 0, which means 

’ possible while A: > 0 means that 

stantially diminished perform 

much., stress (sr, too ,ar.e . 
’‘Stress r A ‘difficult ormance) although the determination 

‘Jiress-reducing activity h 

Zotlrr^ •’ere^r thT and observed m many contexts 
“Tsd^rK Chapter 3, and 

As described by Stediy [ 516 ] tttioj 

“ Throughout this paper TO ’^^“‘^'■2 

iso'll' “■a^ch'l™ *“ entrepreneurial effort— that 

Sr! ” ■ ““ ®''"“ 1307], ChiJls”™,'‘'"™‘'"”>-oe *scussed by Simon 

IT tyhieh aspiration levels has been reported 

represent effort” although they iay b» innovatory behavior, do not 

accompanied by a good deal of frenzy 
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aspirations Mill either be raised or left unchanged Note also that 
the range of j is n Mhereas the aspiration level set contains n 1 m 
elements Thus we permit the existence of aspiration level states which 
are not technologically feasible Then we partition the set as foIloMs 
For the aspirations which are technologically feasible, we let 
; + A/ run from 1 to n For aspiration levels which are not technolog- 
ically feasible, we arrange the 0 ^+*- so that ; + A. = — ^ 1, —1, 

0, and = ,n-}-wso that the indices 1 to n are ex- 

cluded from this set We thus admit the possibility that technolog- 
ically infeasible aspirations may be required to achieve certain per- 
formance states which are technologically feasible We recognize 
that we both trespass on current budgeting theory and on that psy- 
chological theory which presumes that such aspirations, since they 
cannot be fulfilled, are personally damaging to their holders How- 
ever, since we possess evidence that such aspirations can produce 
superior performance without adversely affecting satisfaction with per- 
formance on the task,®'* we deem it prudent to include them for con- 
sideration as available aspirations in our models 
Although the process of aspiration level formation has been exten 
Bively investigated, the existing evidence does not allow us to propose 
a model which can rest upon much more than ‘ reasonable assump- 
tions ” We shall consider an individual’s aspiration level to be that 
level of performance which, if he achieves it, will be associated by 
him with a feeling of ' success,” and if not, failure ’ Whereas the 
now classic article of Lewin, Dembo, Festinger, and Sears [346} hy- 
pothesizes a choice of aspiration level at something close to a 505^ 
(subjective) probability of success, a study reported by Becker and 
Siegel [54] and, in particular, recent investigations of Becker and 


Technological feasibility here refers to the ability of an organism as well ns 
the existing state of knowledge (mnnagenal scientific) which it has n\ni!able 
along with plant and machinery workernbihty etc 
*®SoeStedr> 1516] 

*'»SeeStedr> 1517] 

=^Thi3 definition propo-^ed bj Becker and Siegel [54] is u«ed rather than the 
wideb accepted one proposed bs J D Frank [203] The lc\el of future per- 
formance which an indi\idual knowing his le\el of past performance in that 
task cxphcitlj undertakes to reach The latter docs not allow for formation 
of a<^pirations m a task which has not been prcMouslj performed a phenomenon 
Well known to cxi«t rurthcrmorc the mention onlj of pa^t performance im 
plies at ]oa«=t lack of emphasis on oti or factors influencing aspiration Ie\rl «Ic- 
tcrmmation such as group norms performance in «imilar ta«k« extern illj ^iic 
gesled goals etc all of which haxc been shown to ha\e some cfTcct 
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Parsons [53] indicate subjective probability of success for individual 
aspirations almost evenly distnbuted over the range from 0 to 100^^ 
What IS of interest, hoi\cver, is that ‘«ome mdniduals vill aspire to 
levels the accomplishment of which will be extremely easy, vhile others 
will aspire to the “impossible ’ even in the absence of externally sug- 
gested explicit goals, and so we cite some of the partial e\idcnce that 
bears on this point Siegel and Fouraker [499] report an experiment 
in which externally suggested (by the experimenter) goals appear to 
be accepted as aspiration levels almost with probability' 1 Stedry 
[516] reports a high probability of acceptance of external goals as 


aspiration levels which tends to diminish (but not disappear) as the 
external goals approach levels which ha\e a very low likelihood of 
attainment Although the effect of varying reward attached to the 
attainment of an externally suggested goal on its internalization, i e , 
the probability that it will be accepted as the aspiration level, has not 
been explicitly investigated, the use of more or less explicit rewards 
in the experiments cited above, which tend to indicate an acceptance 
ot external goals, contrasts markedly with experiments of Chapman 
an 0 ann [104] which show little effect of external suggestions 
expenmental situation where (even intangible) 
been mm performing up to the suggested level seems to have 

XnX hypothesises [501] that, .f a goal is 

to^ he ^ f “ •"'‘.vidual and it is satisfao- 

alternatives r further for goals since searching tor 

‘ho other hand, it is unsatisfactory, 
tCe e ^ f '““^'octory one, bul no further 

termmant of aspiraton ™ 

norm<? nr ay, n ^ ^ performance, or social 

budgetary svste ^ Presented goal— aspiration levels set m a 
“canranTH.r/T™”™”‘ have at least tvo determinants Spe- 
formane’e on which to fomuS *“** feedback from his past per- 
future performance In addition hie 

him by his superordinate th’ f'" f "^‘°h Presented to 

the period Presumablv th “ budgeted performance for 

suitLm th:“ettod7:^^^^^^ 

for future performance and 0 “ 'tO‘>otities-the expectation 

the superordinate’s aspiration for his per- 


* It IS generallj considered that hiiHirat 

msupenisorj positions, and hence th ^ applied to people 

visor Rather than refer to this su ^ our study is a budgeted super 

formers'tupcrvisorasa'guperordinate^*^''* refer to the 
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formance — in a manner as yet unspecified The superordmate’s goal 
(or budget) is then perceived as a mechanism for injiuencing the as- 
piration level of the subordinate 

In the light of available evidence, we propose a model having the 
following properties (which at least do not conflict with the extant 
evidence) Tor a giaen level of reward attached to attaining an ex- 
ternal goal, the probability of acceptance of a goal initiated (or sug- 
gested) by a supervisor will be high if it is at or close to an individ- 
ual’s own a pnon expectation of his probable performance The prob- 
ability of acceptance will be high if the goal represents a level of dif- 
ficulty which has been attained previously, the probability of accept- 
ance will dimmish rapidly as the goal rises above the previously at- 
tained level However, should the individual’s expectation exceed pre- 
viously attained levels, the probability of acceptance will be high for 
an external goal, as long as it is at or below, but not too far below, 
the expectation, but will dimmish rapidly as the goal rises above the 
expectation, if the external goal is above or is substantially below the 
individual’s expectations, the individual will, with a high probability, 
accept the expectation in lieu of the external goal Increasing reward 
will increase the probability of acceptance of the goal since this will 
reduce, relatively, the factors which act as attractive forces for com- 
peting levels 

If we further assume that the current acceptance probabilities are 
independent of the absolute level of performance but depend only 
upon k, the number of levels of aspired improvement,*® a table of ac 
ceptance probabilities for aspiration levels under several different 
budget “policies” might be constructed, as shown in Table 1, where 
IS defined as a budget set at i levels above current performance 

Model Details 

In Table 1 it is assumed that the individual’s performance expecta- 
tion IS one level above his current performance Clearly the«e figures 
are sho^vn merely for explanatory purposes, and there is no empirical 
justification for the use of the numerical values chosen or for con- 
fining the probabilities for each budget to only three possible levels 
Bearing these points in mind, we can now explain the entries of 
Table 1 as follows Suppose the budget is set at 6^+^, i e , the budget is 

Will be recalled that the effort expended in improving performance from 
to gl+i ^ag constructed (bj nppropnntc choice of the 'distance between 
' ^nous performance Ic^ els) independent of j 
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Table 1 Prohabihly of Acceptance of an Aspiration Leiel k Leicls 
Above Current Performance Gnen a Budget i Leiels Aboie Current 
Performance and Expected Improvement of One Jeiel 
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Budgets 

-1 
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01 00 03 

01 08 01 

01 06 03 

08 0 1 01 


by “bove 

pectation of imornm ^ assumption the supervisor had formed an ex- 
expeotation have alrMH" ^ might, on the basis of this 

tion by this amount \v decided to raise his own aspira- 

Other (unsnecrdi nnJ' f” ‘be influence of 

that this will nrodiinc factors, so wo have not assumed 

stead, assigned a probabStHros toV' 

on the supervi«5or in tiixx f ^ ‘WStothe acceptance" of this change 
aspiration See the " t- ITTu m his own level of 

umn k ^ \ ■\Ve have nl intersection of row i — 1 and the col- 

supervisor will chanpp icated m this same row {i = 1) that the 
a probability of 0 1 m hnth decided aspirations, so that, with 

current level of nerform cither (1) aspire only to his 

(row i = 1 , column A, = 2) above his current performance 

icy,” mo\e to fc = ^ will m no case, under this “budget pol- 

umns for rou i = i renre 7 blanks under these col- 

\n«or change his aspirationTeitTif^K of having the super- 

below his current performan i ^ hy fc = _i (a change to one unit 
It ..II be noted tUt 

est probabilities But this » the column fc = 1 contains the high- 
budget change is made (t true For instance, if no 

ability ( = 06) of not chanrrrTvi’ v “ supervisor has a high prob- 
P g his aspirations m the direction he had 
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Table 2 Probability of Atlaimng Performance 
in the Next Period Giien Aspiration Level 
in the Current Period 




Performance Le\ els 



-I 

0 

1 

Aspiration 

0 

I 

03 

06 

0 1 

02 

02 

0 6 

Le\ els 

2 

06 

03 

01 


previously decided upon A!«o, if the budget is reMsed doun^vard, be- 
low current performance, then the probability distribution (see row 
^ = — 1 ) IS bimodal and, in fact, a so-called U-shaped distribution 

From a management standpoint, the mam interest in aspiration 
levels lies in their effect on performance (rather than vice versa), and 
so we now single this out, \ia Table 2 , preparatory to combining these 
into an aspiration level-performance interdependency model The cells 
of Table 2 are to be interpreted as transition probabilities In par- 
ticular, they represent the probability that an individual who has at- 
tained performance in period t will attain a performance level 
in period t 1 when his ispiration le\el in the latter period is 
It IS assumed again that the-c probabilities are independent of ; 

Although the data of Table 2 are again purel> hypothetical, we may 
briefly indicate some aspects of its construction As indicated in the 
foregoing section, it is likely that there will be a high probability of 
attainment for 5^+^ with aspiration lc\el when h = k, pro\ided 
that k IS not too large-* Al^o, \alues in the vicinity of k will then 
tend to have a relati\ely high probability of attainment On the other 
hand, high values of A. (eg, tho‘'c which exceed a tolerable amount of 
stress) may cause discouragement or a tendency to ‘Stereotyped bc- 
ha\ior which is represented in Table 2 as a high probability of recur- 
rence of current performance, or, po^’ibly*, ns a Ie\cl below current 
performance 


•‘Tor example, the tran«itJon to A niaj be tcchnoloRicalh mfcT'ible 
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A possible array of transition piobabilities relating aspirations to 
performance levels in period i + A is sho\\n in Table 2 To see ho\v 
some of the preceding assumptions arc incorporated m these probabili- 
ties refer to the row opposite A- — 2 It has here been assumed that 
A. = 2 constitutes a level of stress which is too great This is reflected 
in a very high probability of performance deterioration, as witnc's 
the 0 6 entry under the column h= -Im this row , followed by the next 
ig es probability ( = 03) of only achieving the current Ie\el of 
perforrnance m period t + h Finally the entry under = 1 is 0 1 
rttaining^g°+2 other ca‘jes there is zero probabihtj of 

to combine the budget aspiration effects of Table 1 with 
tion m. nv'Vm m 2 This will yield the transi 

this svstpm ^ ® ^ construct a complete transition matrix for 
the state n necessary to specify the transition probability from 
and aspin of ^ m period . 

are the new values of performance and aspimtiL'Tevers ^ecUvely 
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rat on le\ el expressed as tha » t. 

- budget level expressed as the nu above current performance 

""".tar a .bov, p 
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This IS merely the product of the appropriate probabilities shown in 
Tables 1 and 2 The probabilitj, for example, that an individual in state 
gi will attain a performance of in the penod i + 1 is (from Table 2) 
0 6 Given a budget for period f + 2 of t = 1, i e , a budget of j + 2 
'vlnch is one level above period 1 + I performance, he will be m state 
g/+i ° with probability 0 OG, state ^ with probability 0 48, etc , using 
the budget acceptance probabilities in the appropriate row {i ~ 1 ) of 
Table 1 

To continue our im estigation, let us assume n = 4 and a consistent 
budget policy of setting the budget for the next period at one level 
greater than that attained m the current penod {t = 1) The matrix of 
transition probabilities for budget policy t we shall denote by [Pj*;*], 
where ^ is the probability, with budget policy that an individual 
at performance levels and aspiration level j in penod t will in period 

t + 1 have attained performance level f and aspiration level f + h' 
for all states — performances and aspiration levels — is shown m 
Table 3 It will be noted that some compression is necessary for the 
large and small values of j Arbitrarily it has been assumed that, if the 
transition (as indicated m Table 2) would be to a performance level 
which was less than 1 or greater than 4, the transition probabilities for 
these "impossible” values are added to the smallest or largest possible 
value as applicable Although this will cause some distortion in this small 
exploratory problem, the effect of this "compression” should become 
negligible as the number of possible levels reaches a realistic order of 
magnitude In Table 3, the only "uncompressed” rows of the transition 
matrix are those of transition from performance levels 2 and 3 Perform 
ance level 1 transition probabilities are "compressed” on the left, the 
probabilities of transition to performance level 1 in period < + 1 con- 
sisting of the combination of probabilities of "mamtaimng the status 
quo" (Ji 0) and of dropping in performance (h — — 1) Similarly the 
transition probabilities from performance level 4 are compressed on the 

right 


Asymptotic Behavior of the Model 

Let be the probability that, in period t, the supervisor will be 
&t performance level j with aspiration level for the next period ^ 
levels above j Then let 

Provided that the compression does not produce any absorbing states i e states 
^nich once arrived at will not be left An absorbing state will occur if compression 
produces some [P]kfe\ = 1 for j j and L = A , provided that some means of 
at that state exists 
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= ,xr") (1) 

so that IS a sector of n(m + i + 1) components The vector t, then 
represen s t e rector of probabilities for the states of performance and 
aspiration of the supervisoi in penod (, nith the additional condition 


t= —I 


(2) 


sents Probabilities iro, it the transition matriv A repre- 

itma vector nhich is completely crgodic,*' there exists a lim- 

iting vector (which we shall denote by „) such that 

lim IT, = hm iTorl' = a (3) 

This limiting steady state vector also has the property n 

( 4 ) 


aA ■■ 


“ «>' “ ‘he property of any probability vectors, , 




( 5 ) 


Analysis of the matrix of Table 3 readily yields 

“ - , n“, <.'2, ^3,^ ^33^ 

Ths [1,8, 1,2, 16, 2, 4, 32, 4, 8 64 81 (R) 

At steady state then tti ’ > i t / 

performance level 2 twice as likely to be at 

3 than at 2, and twice as likely at level 

nould be expected his -J’ at 4 than at 3 Also, as 

0. 1. or 2 lerels ITh " ‘h'^ Ponod will be 

ratios correspondinc tn iha performance m probability 

in Table 1 Namely, a budget of budget acceptance shown 

level with probability 0 8 and * ~ accepted as the aspiration 

or one level higher than Vi, ^®P*ration equal to current performance 
ability 0 1 will be equally likely with prob- 

It would be of interest torn 

of the stead} -state orobahii.*" investigation with an analysis 

with probability l The tr should the budget i = 1 be accepted 
in Table 4 This matrix matrix m this instance is shown 

^ to represent an ergodic set 

As defined b\ Komow. i c- 

-nbid ^ Snell [ 313 ] 
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Table 4 Probability of Transition from Stale qi>’^ to 
State ql^i with Budget Policy % = 1 and Budget 
Acceptance as Aspiration Level with Probability 1 


\ 


Period f + 1 




\ 


1 

2 

3 

1 ^ 


3 

1 \ 

0 1 2 

0 1 2 

0 1 2 

0 2 



0 

09 

01 



'd 


1 

04 

06 



C 


2 

09 

01 












0 

03 


01 



2 

1 

02 


06 




2 

06 


01 




0 


03 

06 

01 


3 

1 


02 

02 

06 



2 


06 

03 

01 



0 



03 

07 


4 

1 



02 

08 



2 



06 

04 


(consisting of those states for which L = 1) and a transient set*® ^\c 
thus deal with a reduced matrix, D, consisting of the tran'^ition 
probabilities for the ergodic set, or 

0 4 0 6 
02 02 06 

D - 

02 02 00 
0 2 0 8 . 

"“It mij bo obscned that the prob'ibilit3 of transition to anj state for 
^■5^1 la =0 Thus ^^hatc^er aspiration Ic\cl m mtluidml initialh hia he niM be 
ta a state with i =s 0 after the first transition 





2-S IN TERDISCIPLIN ARl PEPSPECTI\ES 

Tho limiting sector, o for the transition matrix of Table 4, becomes 

“= iV [0, 1 0 0 3 0, 0 9 0, 0, 27, 0] (8) 

in 1 being three times as likely to be in performance level 2 as 

nof *hone!e'”'''®'^j acceptance (i e , acceptance with probability 1) does 
budget 1 - 0 IS specified and accepted with probability 1, then 

" = iV [27 0, 0 9, 0, 0, 3, 0, 0, 1, 0, 0] (9) 

\cctor MithTbudgoTTlt level probabilities of the 

accepted vith probabihu 1 a budget t = 2, which is 

IS produced for the mH. li i * aspiration level, then too much stress 
performance and the cliMt ,s even*"*™ "'>'■* improves his 

the sleadj state vector becomes ""favorable In this situation, 

“ = irb 10, 0, 216, 0, 0, 36, 0, 0, 6, 0, 0, 1] (10) 

formanco level andnnoidentany''f'''’'’'* residing m the lowest per- 
stress forever at an ' intolerable” level of 

Table 5 Although it analyses are summarized in 

of a single example one conclusions from analysis 

f sted IS that budget acc?nfnnr'‘' ^''Se^sted The hypothesis sug- 
formanco Although it is guarantee best per- 

acceptance with probabihtv -irK i theory, to produce budget 

vird attached to budget nff-» ' ^ to 1 by introducing a re- 

cxpcctations nor random mn.. *”*^^*^^ large that neither realistic 
it** force, it is u« 'ful to not^tll^Ti "ffspbve in counteracting 

ormance produced h\ rai^inf^ ik ® lively small improvement in per- 
An improaemcnt abo ma^ L u acceptance probability to 1 

» - 2 in^tcad of acceptance of ZT? ^ 

cortaintj a probabibh of np/.n as the aspiration leael with 

faaorabic aspiration IcicI specified, and a more 

performance) is accepted wiHi n u of probable effect on 

are tlius faced 0 2 

“rational ’ biidcctirifrcr^ ^vhich might be aeked 

in fact, he dclnmcntal goals ma>, 

tangible or ot!ierwi«e, the di ^ rci'ards for such adherence be 
tionall^ unsound (albeit “te **’^crcnt m adherence to motna- 
fupgest some care m the budgeted goals might 

infer, howcNcr, tint row nr,! i . “f’P^opfiatc rewards We do not 
'’'““W ^ "b'ont since, at least in the 
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Table 5 Steady-Slate Limiting Probabilities of Performance at Level j for 
Various Budgets and Probabilities of Acceptance as Aspiration Level 




Budget Accepted with 

Budget Accepted with 



Probabibty 

= 1 

Probability < 1 

Budget 

i = 0 

i = 1 

t = 2 

i = 0 

t = 1 

i = 2 

Probability that 

0 

1 

0 

0 

08 

01 

0 

h = 

1 

0 

1 

0 

02 

08 

02 


2 

0 

0 

1 

0 

01 

08 

steady Statel 

1 

0 675 

0 025 

0 834 

0 386 

0 067 

0 629 

Performance | 

2 

0 225 

0 075 

0139 

0 276 

0 133 

0 242 

Level r "" 

3 

0 075 

0 225 

0 023 

0197 

0 267 

0 093 

Probabilities] 

4 

0 025 

0 675 

0 004 

0141 

0 533 

0 036 


present model, expected behavior under “no reward” would fall far 
short of possible performance 

Multiple-Variable Budgeting 

Although the investigation of one-variable (i e , one supervisory 
goal) models for budgets, aspiration levels, and performance levels is 
far from complete, we here initiate an investigation of models in i\hich 
a supervisor simultaneously supervises several tasks which are bud- 
geted This will help us to develop more quickly the advantages or 
deficiencies of the present approach in achieving a realistic and rational 
theory "We undertake the simultaneous development of “onc-\ariabIc” 
and “multivariable” budget models because we feel there is some un- 
certainty about the applicability of an unconstrained single-variable 
^odel (with profit as the single variable or goal most commonly as- 
sumed) even in the case of an independently operating business, to 
say nothing of quasi-independent or completely interdependent sub- 
entities wuthin a large corporation 

tlcscribinR Genenl Motors one of the ino«!t mmiI rximplo'* of drtpntnliZMl 
Management and dnisional mdepcndence. Dmckcr [1G9J stnlr« crntml 

Management does not hesitate to interfere dircctlj and c\cn nJthle««U «hcn 
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Alftough the single-variable model may bo useful for providing 
insights into behavior in more complex situations, the introduction 
of competing goals at this juncture would seem to be of interest should 
ur inves igations show that these additional considerations nccessi- 

ludgeuz:;:..:; ■>' 

effort assume that the over-all level of 

ference hpt ^ amount of stress, ns measured by the dif- 

ance hot Performance levels - In this in- 

fte mbl r' — >> effort is determined by 

s derm n d h th rT' “"ooution of effort 

^rrattached tn ^ ‘'■'P“"‘y “"ff ‘>>o relative re- 

each of the perfZance *’’0 ■'udgeted goals pertaining to 

the likelihood nf qp ^ involved Moreover, v\e assume that 

variable is dependerd'oTtb "I “ Particular performance 

and the remainine r relative reward attached to attainment 

rvtthin the rZfsorT"'"^*^ *<> *>’0 other budgets 

peotedrewardZ::,ronhT;i::;rr:;‘ “• 

where 2 ,+ is 1 ss . s. , , 

1 ^hen 5., < b,, and 0 otWw.^e^"/ 

^ are, respectively, the actual 

''^'ZpeThZlhedeme m*’’' ■“ 'P This inter- 

profit maximization goal Later IrT'nriv competition for the dnisional 

ance measurements efficienrv ■> cV describes two distinct perform- 

c a orm of variable budeetiZ .^1° measure determined with the aid 

et It IS indicative that evpn as "base pricing," and share of 

"A varum o( this concent h., v 

v.r-a-v.a the difference between a»n bv March and Simon 13671 

Chapter 2, has presented a budvrt ? ''*ve>s Stedry [5161, 

Saivaa [135] have bnilt „n "“xlvl nf this process Cooper and 

Pr““re,“ in lnyesl„.,.“‘’ia°' stress, which they 
vanous resDonsi* « ®ffects of pressure on aspiration and 

That IS. a V .„d „e dereTrS^^ 


S '’■P&o > 6..) - £ v.P{,„ < t„) 
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performance and budgeted performance for the ith item in the tth 
period Rt is the supervisor’s expected revard in the fth period vhile 
PI and TTi are the amounts by which the ba'ie reward R,^ is increased 
or decreased, respectively, m the event of attainment or nonattainment 
of budgeted performance for the ith variable, and P(r) is the probabil- 
ity of the e\ent Rt^ may be interpreted as the amount which the 
supervisor is paid for his presence on the job This would be expected 
to increase over time w^hile in the same position and maj be large 
in practice^* The difference between changes in and changes in 
the other components of Rt are sometimes referred to as the difference 
between "seniority raises” and "merit raises' Although we are as- 
suming equation 11 as a short-run function and thus assume pi and 
•JTi constant, it is likely that they will change oxer time for the «ame 
individual in the same position in practice The direction of these 
changes would not appear to be consistent — the neophjte maj be 
forgiven his errors more readily than one experienced m the position 
—although, m general, increases in relative rewards and decreases 
in relative punishments (i e , increasing latitude or "freedom of ac- 
tion”) may be expected with time 

Under “management by exception,” it is often the ca«e tint onl\ 
negative or unfavorable budget variances — i c , nonattainment*^ — are 
examined Most of the psychological literature would inveigh against 
this practice which is at least implicitly punitive and nowhere re- 
garding In these instances, it would appear that since “punisliment ’ 
is not intended but rather merely an invc‘=tigation into the cause of 
the nonattainment, the punitive result of nonattainmont of a bud- 
Set m an unimportant area may be rendered indistinguishable from 
^ shortcoming m an important one In this situation, or one in which 
^0 rewards arc given for attainment and equal punishments arc iin- 

continue the practice of the sinpic-i arnbic model of conMdrnnc incrct'^'. 

•a performance to be impro\cmcnfs nltbouph here u«e continuous Mrnblc** 
fnthcr than discrete intcr\als 

Althouph to return to the General Motors example Drurker [ICO] points out 
that, ‘Tor execute os particular^ for the senior men the Imnus is in norma! 

'f'rj important part of their income (p 5S) 

The logical incon«i>‘tcncj m the nssiimplion that a budget ran eserci«« mmn 
wgful control unites some rcnanl «tatc<l or olheran'O is a^ocntnl with attain 
Went or punishment nilh nonattamment has been dealt with at length b> on 
Uie nulhora m 151C1 Arpans [21] documents tie perccnnl punitnc r'Trrt of 

‘'higher up* phone rail whether or not inten le<l for its punitn r » slue I**)- 

chologjcnl studies which fhow absence of action in the prt^-enre of ja«urrjenl mo- 
tivation are numerous 
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posed for each noiiattainment, p. = p, = 0 and x, = ,r, = x so that 


equation 11 becomes 


Ri - R,° - P(s„ < b„) 


( 12 ) 


The functions representing rewards m equations 11 and 12, of 
’"'n In practice, rarely will an individual's 

anmmlVrl™f^ti,^^ requcntlj as short-run budgets, although for an 
function tn *'* might appear reasonable If one assumes a reward 
increZ Ifn df '’““T assumption that J?,» 

be made Tif ^ in°ugh with t so that R, does not decrease might 
reward but m] '^'tl^^i'ii'' imply an actual decrease in total 

by unfavorable vlriancrs adversely 

firms at°teh 'ends S°th'e™'' "“y "“‘nd m many 

the center fi m ”'^”^gement hierarchy but more rarely m 

vision, twards’arTfr management) At the lowest level of super- 
department At the Pmduction of a supervisor’s 

stock in their companies ma holding large amounts of 

as a result of a decision wWb'’’i!™"“’ 1°®“®® 
knowledge, the nuhltrof becomes public (or even semipublic) 

relatively short-run nhe'™ ^ quarterly earnings report, or other 
he taken to be a smooth'wTf ”** y®’”®® observed in practice might 
dieted values of R m ^ ® ’ moving average) of the pre- 
ssed Questions of how rmcbir!"””® “ oorrespondence is de- 

performance or ^ re^vard and punishment should follow 

of probability of nmTn + ^ function should be recast m terms 

are beyond the scope of°th™cha^"*'* ®®"'’‘''d at the present level). 
Returning to equation 12 

performance m thp ith assume that the expected value of 

t-noftheeffortallocated“vat^^^^^^ 




- E, 


(13) 


= 1 , 


uheres > 0, a, > 0 

ble,” E, IS the Ie\ el of effort^^ level m the period i — 1 of the zth vana 

________ the tth period to performance u 

Althniirtli V ^.11 1 


, E.E, > 0, 


etcrmthfd:;£.trClld\Ta°lr'"^ « '.ewed 

« II noi a random variable 


3 a param 
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the tth variable, Ei is the level of effort necessary to sustain the previous 
period’s performance, and is an arbitrary constant converting effort 
into units of improvement, hence representing the lelative level of 
difficulty of improvement for the fth product. 


A Neo-Classical Model 

For the purpose of illustration, we investigate behavior embodied 
in a model which assumes that a supervisor will act rationally, i e., 
will maximize his expected reward, under the conditions as presented 
in equations 12 and 13, and an assumed specific distribution for the 
performance variable. In the absence of information about distribu- 
tion of performance of supervisors, we assume normality. 

More specifically, let us further assume that the actual performance 
is normally distributed about /t,f with variance which is inde- 
pendent of t and Ei, or: 

f(s„) = (2jr)-«cr.-‘ exp j^- - - " ^ 2 ^“^ ] (14) 

From equation 12, if the supervisor wishes to maximize one period 
reward, he will minimize the sum of the probabilities of failure of 
attainment subject to an over-all effort constraint or: 

Minimize ^ ^ 

£ J" /(«.() *i< (1®) 

subject to 

E£.<m 


"here il/ is the maximum effort he is willing to exert. It can bo shown 
that, with the chosen functional, the inequality is equivalent to the 

nssumption that: 

i^E, = iV (If’) 

Thus wo obtain a classical minimization problem in which the Lngrangian 
function may be riTittcn; 

( 17 ) 

lli.t Hw rcvanP of tl.b ™rrr^-i-or nw in,Prrn.l™t of II,. rr- 
of flny otiirr, nn<l ronvcrvly. 
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Now, let 


= - 


- M./ 


S , ,_i + (zr, — E ,)/ a ^ 

T = l. --^n ( 18 ) 

Then, performing the indicated changes of larialilc, 

L = V ^ r-"-*’* „ V 

.t; " ‘‘’"P (- ^///. + A f E 

( 19 ) 


Differentiating i\ith respect to E , and A, 


SL 
BE, ' 




exp 


1 r''.. - i 


-Jf 


■ (Vo,)(g , - = 


dL " 

^ - M = 0 


cr, 

+ A == 0, 


= 1, ■■■, n (20) 

(21) 


for optimality 

obvious in this case^^haTaT’ '^terost, in as much as it is not 

will result from the solii+t.% (^® opposed to a pessimal) solution 

solutions of equations 20 and 21. Specifically, 

- ^ - (l/o,K e. _ 


be;- 


J 

(i) “P - 5 

'vhichare>o.f, and only if, ^ 


K < I 




~ Mt< for all f 


( 22 ) 


(23) 


It Would appear that f 

or budgeted, performanU T ®^®ssical solution to hold, required, 
or below the expected vahi^ performance areas, be at 

tions such as equation 17 oii^u for normal distribu- 

ciently low to provide a nrobni^ ^ 

Equation 23 may better be perce^ attainment of one half or more 

~ -{• a,(6,, — s . .1 ('941 

and it will be shown (by ^av of 

will eventually be allocated so ®*^*ople) that, although effort Ei 
to satisfy equation 24 for nonzero 
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Ei, it is rather the result of the ex-post allocation which sets Et = 0 
for some i. Proceeding in this way, it is possible to achieve a prob- 
ability at least one half of attaining whatever budgets may be set; 
i.e., even when the classical solution does not hold, procedures are 
available for eliminating some activity areas from the set and allo- 
cating effort over the remaining ones. 

This process is analogous to the device used in classical economics 
of eliminating products such that, if production is to be undertaken 
at all, it will be increased to at least the point of rising marginal 
cost where effort, here, is viewed as a cost.®® 

For an optimum to exist (in the sense of classical economic tech- 
niques) it is necessary but not sufficient that 


IlE. = iM>'Z a,(bu - + Ee, (25) 

1=1 t=i 1=1 

a weaker result which follows immediately from equations 23 and 24. 

This model would seem to indicate the value of investigation, be- 
yond the scope of this chapter, of decision-theoretic methods for pro- 
viding an optimum under less restrictive conditions. A systematic 
method of elimination of “too difficult” variables on which to obtain 
rewards, leaving a subset for which the classical conditions hold, ap- 
pears possible. 

Manipulation of equation 20 yields, as a decision rule for allocation, 


E^ = + a,(6,( - ± a,tTr ^2 In (26) 

To satisfy the inequality shown in equation (25), the positive square root 
must be chosen. Let 

M = aXb.^ - 5..,_i) (27) 

»=i »-i 

We then obtain : 

®®It should be noted that, in "classical economics," the effort-* of individuals 
within the firm have not been perceived as accompanied by “cost " The concept of 
"motivational cost,” introduced by Cooper and Savvas II351 in this connection, 
is suggested as a possible vehicle for translating the findings (and techniques) of 
economics into viable contemporary organiration theorj'. 
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For real solutions to exist. 


Xa.A^cr.<l (29) 

equations one can soUe by numerical methods, an illus- 
narampt^"^ ® ^ ' amble example, \\ ith the folloiving 

parameters assumed 


hi 

= 26 

i2 

= 16 

®i 1-1 

= 25 

®2 t~l 

= 15 


= 10 

E. 

= 20 


= 1 

Ct2 

= 2 

<^i 

= 4 

02 

= 3 


these same ti. IS thfeffortT" ’ = 1. 2 Similarly, for 

the effort required pLtmt eZet ■mprovement, ». is 

deviation of the distnh P®‘^ted improvement, and cr, is the standard 
For a classical optimV^*! **' expected improvement 

in equation 23 yields P ^ parameters, substitution 

each variable must be ^ "ffi * ^ 22, i e , the effort allocated to 

Pennittingaprobabilitvrlr p?”^ ^ ^ 26 and /ig ^ 16, 

or of budget attainment nf n of one unit m each variable 

possible to find values of t ♦ i ^ Sweater By an heuristic method, it is 
classical optimum pnnri ® effort less than that amount for which the 
The largest v™ e x T 

IS, i\ith the chosen parametj'^ * 9 ^ condition of equation 29 obtains 


^ = inf I 


1 


1 


= inf 


'a20-2V27rl 

I— 

l4v^’6V2jrj 


(30) 


DV2ir 

Substituting this value f 

minimum value) anH t ^ equation 26 we obtain E 2 = 22 (the 

1 - 14 6 Thus, for total levels of effort in 

*9 inf {x, v} may bg 

render both solutions for h ^ ® I' The condition is so stated as to 

U - 1 and t =» 2) real 
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0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 
Total effort £i + 


FIGURE 1 Expected performance %s total effort 


excess of 36 6 units, the classical conditions prevail By numerical 
methods, it is found that below a total effort of 26 units, all of the 
effort, for maximum reward, is allocated to the first ta'sk, i e , the tT^k 
indexed by subscript 1 The percentage of total effort allocated to 
variable 1 decreases from 100^ to a low of 36 6% at a total effort lev ol 
(iV) of 50 units then increasing as the effort level increase's 
The expected value of performance in variable 2 and the combined 
expected values are shown in Fig 1 If we a'^sume that management 
desires to maximize the sum of the expected values Jt will be noted 
that in a portion of the upper curve additional effort actuall} de- 
creases this sum Hence, as even this simple example shows, it can 
be dangerous for management to proceed b> the often recommended 
routes of unaided trial and error, using onij experience as a guide 
For instance, as the upper curve of Fig 1 *=how«, a management might 
bo led to move backwards if it happened to be experimenting in the 
region 25 < Fi £« < 33, whereas if the whole chart were nvail- 


trjJJ be noted (bat per/ormaner albeit at a vrn low Ie\r! conliniie^ to »>e 
observed m tn«k 2 even thoupb no mpeni«or> effort vf -illontrtl to it 
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hghlfverof^i"VE? ““ 

tetLTr,™'’!," P«ss>l>il>ties for an analysis of 

from iL^ ?!. management may bo quite different 

ward h"' to maximize his re- 

Wo nrlt : t A' performance in the 

of effort expended grows la4e'*‘'° ““ ■''”'’™‘ 

It reorients thp"" T* ^'1 a difficulty coefficient since 

ment m expected ™°f”* required to effect a unit improve- 

effort will go to thTt"™™ '* ®“““’ 

deviation and difficultv m re product of the standard 

which the combined pff ^ smaller, le, that variable for 

certainty are smaller Fnrfl.° ^'fficulty of improvement and un- 

neglected variable can changeX! T T""'''''' ” 

passed the mimmum level ot^eff!^ i sduation until the supervisor has 

get can only increase the i i required In fact, raising the bud- 

similar multivariable effort required for calculation of 

two variables The two-vsr consider hero more than 

effects of the combination^^f ^ presented to show the possible 
control scheme In the cu ^ f ^^tmnar’ supervisor and a budget 
supervisor might be more Jf r ‘ 'rrational” behavior of a 

le, a supervisor who w.ii *f, m terms of management goals 
“ttain the budgeted al , =«“!> a way as to 

^out being maximize his reward 

rationality is to be assumed example does suggest that if 
amounts must be used m ord ’ budgets other than the desired 
On the other hand if the Ki?^ Produce the desired effort allocation 
amounts, means of convmpm ^ the desired 

must be discovered ® supervisor to act "irrationally ' 

In practice, budgets and 

ments are sometimes pronow^^ Quite different from desired attain- 
ments Such goals, particular!^ assure amval at the desired attam- 
expects, from psychological ^ perceived as impossible, one 
one-vanable situations, such ^ have deleterious effects in 

’ example, we have considered in 

Chames and , 

m Lnt goals m manairem discussion of the 

ra management of the U55 n Practice and references to such uses 
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the section starting on p 21G A muUi\anable (task) situation is more 
immediately germane to the problems of budgetary practice — as ^\lt- 
ncss, for instance, the ^Mdcly cited and used principle of management 
by exception In contrast to the single-variable ca^e, it is not possible 
to specify the results without more experimental evidence than is now 
available Furthermore, it is not po'ssible c\en to specify whether a 
withdrawal of effort on some variables is undesirable, managenally 
speaking, until adequate de«:criptions of the related tasks are available 
along with economic measures of their costs and benefits 

A Model Based on the Theory of Search 

In the previous section, a model was presented in which a normal 
distribution of performance about an expected value of one variable, 
the latter a linear function of effort allocated to a particular variable, 
was assumed In proceeding further, it would seem that, if possible, 
a distribution should be found which allows for diminishing returns 
to scale with increasing effort The normal distribution is not a con- 
venient one to employ toward this end Instead, using a discrete 
distribution of a particular kind, one can introduce diminishing re 
turns and reduce the complexity of the analysis as well Another ad- 
vantage of recourse to such distributions is that the reward function 
becomes a convex function of the effort allocated to each variable 

The model presented here draws upon the theory of search intro- 
duced by Koopman [322] The specific distribution used here is a 
modification of that presented by Chames and Cooper in [110] 

The departure of the distribution used here from their model will be 
discussed more fully below 

Assume that there exist n performance areas and that, for each, 
a performance level exists to be designated Sj This performance level 
IS further assumed to be capable of attaining the discrete values a,^, 
to be interpreted as the ith performance value which the 7 th variable 
can attain The probability that s, will attain a value at or above ai, 
will be designated Pisj > 01 /), le, the probability that, in the jth 
area, performance will achieve a level at or above an ith rung on a 
ladder (scale) of values 

We assume the relevant probability distribution is adequately de- 
scribed by a function of the form 

Pfe > a„) = *.,(1 - e-””.) (31) 

"The terminology m this section differs from that of previous sections to be con- 
sistent with that of [110] 
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where 

— 1, , M 

J = 1, ,n 

K > 1 1 , implies z <l for all i, I > 1 

attemrarith " “■> ‘W" level, a„„ which can bo 

attained with certainty regardless of the effort evpended, , 

where ^ “oi) = 1 (32) 

o.j > Qqj for t > 0 

varSfr > ’o’'.ra*n';rr"* allocated to theyth performance 

that It is necessary for I * = o ° :£ < 1 It can be shown 

ment of discrete levels sto to l" probabilities of attam- 

ralatmg the magSe^of'thfrV^r'’"'?"^ “ lexicographic ordenng 
seen that values attained by the a„ It is 

That IS fc (33) 

formance level as effor/is attainment of the ith per- 

on the ktj merely provides without bound Thus the ordering 

can be attained, at the effnri i clifficult level of performance 

easier one, and conver«elv Tt greater probability than an 

performance and technoloirv that is a function of past 

in the current period Tn \ independent of any decision 
this parameter is the limif, hy Charnes and Cooper [110], 

ns effort devoted to seamh"^ Probability for disco\ery of a target 
model, however, onlv onp lo-.*? region gro^s large In their 

mg the target Thus thp hm ♦ ” Performance is admitted, i e , find- 
the probability that thp Probability which they use (hj) for 

second subscript as does thp^l. T** area requires no 

ormance value to be affnirv a ai ^hich depends upon the per- 
-that as 0, the proTalf “ “ noted-see equatmn 31 

mmunum level qo, (which par, k any level above some 

a ocated to the ;th variablpl ^ attained with no managerial effort 
a/ represents the relative “vspti zero The positive constant 

effort, 1 e , the rate at which^t^'^i^ ' variable to increased 

ns /}/ IS increased ® limiting probability is approached 

As a short-run model tbi 

correct quahtatue quahtiP«! t* would appear to ha\e 

" the earher search, a 

®o>T Work of Koopman 1322], p 507 
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straint on possible performance independent of the manager’s activity 
and a variable portion over which he docs have control Product 
interdependence is introduced to a limited extent through a constraint 
on over-all managerial effort 

Let us then assume that management can «et a budget at the 6th 
le^el of performance for the jth budgeted variable, le, management 
can choose a particular \aluc of performance atj from the set {oy} 
where it is assumed throughout that 6 may take on a different \alue 
for each ; but the additional subscripting is omitted for simplicity 
The probability of budget attainment may then be expressed as 


> aij) = 


jUjil 

ll 


6 = 1 , 

6 = 0 


(34) 


Thus 6 = 0 IS seen to be an attainable budget m the strict sense All 
other budgets are attainable with some probability less than 1, de- 
pending upon the amount of effort allocated to their attainment 
Let us then assume that the supervisor’s expected reward is the 
sum of a fixed amount and a portion which depends upon performance 
in the period, and the latter is determined by the attainment and non- 
attainment of his various budgets Clearly if a supervisor is to be 
judged against a standard, some result must be expected from the 
judgment That these rewards and punishments are not usually meted 
out period by period, as discussed above, is not a serious criticism 
of this approach in as much as these cumulative effects should be in 
some sense significant, although perhaps subject to an unusual form 
of discounting where later attainments are seen as more significant 
than early ones ** 

'We shall adhere to the usual practice which judges black variances 
as “good” and red variances as “bad” without specifying the degree 
of redness or blackness formally It is assumed that a reward Rj is 
administered for attainment and a punishment Lj for nonattainment 
of the jth product budget The expected reward may be expressed, 
then, as 

EiR) = -k Z) ^ ~ S 

j=i ^=1 


**Thig might be termed “informational’ discounting similar to the weiglitmg 
factors used for decision making by Holt, Modigliani, Muth and Simon [2813 
« Because we are using a discrete di-tnbution may be considered to repre- 
sent, in fact, a range about the stated budget which is considered to be just at- 
taining the budget The usual application of the “principle of exceptions in fact 
allows such a range (or threshold) before an ‘ exception’ is recognized 
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We shall number the products so that 


^h} ^ (tQj 


J = 1, , m (36) 

= ooj J=m+1, ,n (37) 

Clearly those products for which a„ = o„, simply contribute to the 
hxed reward and the rational manager will not allocate efiort to them 
provided there is at least one nroduet for which a,, > a„, We shall 
^ fn possibilities are always present, i e , the set 

if P 1 1 empty f® Eliminating fixed rewards, the manager. 

If he acts rationally will attempt to 

Minimize 


subject to 


j«=-i 

Hp} = p 


(38) 

pends Fo*r simplicity, kf™ reward for the effort he ex- 

,, = (R, + L,)k„ j = (39) 

Then the problem can be stated <' 

Minimize 


subject to 


c= Zh,e 

}^1 

22 Pj 


P}>0 


(40) 


established by Kuhn necessary and sufficient conditions 

^ ucker [326] require that the normal to 

SO the alloprt^ manager cannot improve his reward 

This problem is almost idlnT tnvia! 

<^ept that although the (knownl u Pre'sented by Charnes and Cooper ex 

constraint on the /i,s and also aonnegative here there is no additne 

e cited paper ccj = a, = „ Tkp ^ Permitted to be different whereas in 

choice of units for {R + l,) Thi<t » normalized by a suitable 

amounts to merely multiplyme iho r effect on the algorithm since it 

reason = p is substituted m by a positive constant For this 

which they use since their « can b ^ *®™mlation for the constraint 2 pj = 1 
here each of the « >3 would neT/.; to normalize p, whereas 

effort p ^ '^“iged to reflect a difference m over all 
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tho functional in equation 40 be expressed as a nonnegative linear com- 
bination of the normals to the constraints that arc critical, that is, 
the constraints that are satisfied as equalities. By an interpretation 
analogous to that used in [110] and earlier in [119], these conditions 
become 


— = (— oic •••; —anC 

dp 

= -m(1, 1, • • •, i„ • ■ 1) + E >',(0, 0, • ■ • • ■, 0) (41) 


■where 17 > 0 and vy = 0 if py > 0 so that 

aje—f’ihj = ^ j€J 

ajhj = p ^ Vj j 

where J = {;[pj > 0|. / is therefore the set of all indices for which p, is 
positive whereas j means that the associated pj are not members of 
this set. In other words, for 7 we have p; =* 0 in all cases. 

Now let 

/y - In (ccjkj) (43) 


Then these expressions may be written as: 

/y - ctjpy = In M j CJ 
fj < In p j 

Rewriting equation 44 as 

- - P. = — 
ay ccj 

and recalling, by conditions imposed in equation 40, that 

m 

E P) =■ = p 

j-i 


We can sum equation 46 to obtain 


rv. jG/ Clj 


JG/ Clj 


In M = 


El/- 

jCJ 


-(E--p) 

X, KiCJ a, / 


(44) 

(45) 

(46) 

(47) 

(48) 


or 


(49) 
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Recillmg that a^pj > 0, j C we can now rewrite equation 45 as 



for all r e / and s ^ y 

The necessary and sufficient condition for the selection of indices 
T becomes 


> max fa 


“d ^ G and v,*, . becomes 


(61) 


(62) 


>'.=«- a,h, (63) 

Useful in bothTearrh'^n^^''^ff'^ herein may well prove immediately 
an algorithm micht h ^ allocation, we should consider how 

lemma pro'TdrA. for Poetical applications The 

« can, in fact^o^xtonS ^ 

cuenaed for this purpose as follows 

LrMM\ If 


then 

^'+■>-7-^(2:^-.) 

h=^\ 


E l/a, ' 

PROOF 

!!> hypothesis 


fo that 


f‘+i \ 

and therefore 

( E — ^ + :^±l > V , A+I 


p 


and therefore 
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Hence, as was to be proved, 


fi+i > 



Now, without loss of generality, we may renumber the f/s so that fi is 
the largest. If 


then the entire effort allocation wall be to the first variable If 


by the lemma 


^ 1 /a, + l/o, (a, 02 ”) 


and effort is allocated to variable 2. The process is continued until some 
/m ,,, is found such that 




2 l/ai 

««1 


The set J is then determined, and the optimal values and shadow prices 
(the V,* which represent the cost of allocating a unit of effort to an area 
s, s ^ J) may be found by substitution in equations 52 and 53. 

We note here, as in the foregoing section, that, barring weighting func- 
tions for the rewards, the supen'isor will allocate his effort to the least 
difficult tasks first. Since /, = In (ctjhj) = In crj(Rf + /* and by 
raising the budget one lowers h,, management drives the supervi^^or 
awaj' from this variable. Also, the lower the sensitivity of changes in 
performance to changes in effort a/, the Ic'^s likely the^'th variable N to 
be chosen for allocation of effort. Ilow'cvcr, once p is sufficiently large to 
allocate any effort, the amount of effort allocated to the jth variable will 
increase with decreasing Of for cif sufficiently largo. In tlie absence of 
specific rewards and weights to differentiate among budgets this l>eeomes 
a very rational mode of behavior for the manager. 


Optimal .Vanaffcmcnt Foliri/ 

When a supon-i'^or bch.avc*^ in the fn*=!iion predictwl by the nlK)ve 
tnuUigoal model, a quc'^tion nri'-C" a*; to whetlier tlii** lK!ia\ior in.ay 
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be channeled in each a way as to provide an optimal effort allocation 
by another criterion Specifically, is it possible, by a suitable choice 
0 goa s an weights (rewards), to transform a superordinate’s desire 
0 maximize profit into an identical effort allocation where the su- 
pervisor IS maximizing his reward with respect to goals? 
n ^ “^“‘'‘Sement (superordinate) seeks to maximize 

a 1' ., values of performance,^* subject to 

SUDe™snr l.°1 ' >»' ‘>''= 

supervisor, which may be expressed as- 

Maximize 




2pi = 


subject to 

From equation 31 it wiU be noted that 

P(s, = o„) = F*" ~ - e-V,) 

1 ^1^(1 — e“V/) 

F;w = (i-c-vor|;(t„_ 


i > 1 

Z BS 0 


liCt 




1 or optimization, tho fivori 

of the nevative l. • . '''■"'"ts 


— /ijjflcjJ -f- 
'' [,5 ~ *•-»)“« - ^liOoij 


floj 


(54) 

(65) 

(56) 

(57) 


the nej-alivc U cnuivalent't''”*? ^ “ maximization 
Hence wo can replace the r minimizing the positive of a function. 
Minimize m equation 54 by: 


(58) 

'nii^? function iviU l>c identir i 

and budget are chosen such OiaT equation 38 if the rew.ard3 

)Vo bale thu, prm.ued a Im ^ 

for management (or Funerorcr » (“Hhough not necessary) condition 
l>ciia\ior on tlie part of thi» Roals to bo satisfied by rational 

— ^^pervisor. It is not required, however, 

** ^Vhifh couM. of courr ^ j. 

••lU contribution from each of n activities 

. Hence, 




> oe, _ *i(+ij) — Jt/ j - 0 
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that the supervisor maximize profit He may, instead, maximize with 
respect to the attainment of a set of discrete performance levels or 
goals 

Summary 


We have presented three stochastic models of budgetary response — 
the response to one or several goals — made by a supervisor In the 
absence of empirical evidence for the validity of the assumptions 
made it is, of course, impossible to draw conclusions on the basis of 
such hypothetical models Nevertheless they provide some guidance 
as to kinds of situations which are relevant, at least qualitatively, m 
management budgetary practices They also supply guidance on the 
types of information which would be valuable as well as providing 
a tool for analysis when (and if) such validation becomes available 
The first of these models dealt with a single goal set for a super- 
visor by his superordinate — e g , a profit goal in a responsibility ac- 
counting system It was assumed that his probability of acceptance 
of the presented goal was in part a function of the improvement in 
performance subsumed under the goal vis a-vis his own expectations 
for performance and in part a function of other variables not ex- 
plicitly examined, e g , personal goals in nonwork-related activities 
Should a supervisor reject the presented goal, he may accept other 
goals (probabilistically) as his own aspiration for the task His per- 
formance attainment is an assumed stochastic function of his aspired 
performance for this period and his previous performance Through 
the power of methods of analysis that are available for Alarkov proc- 
esses, it was possible to examine the possible dynamic effects of con- 
sistent budget policies, taking the supervi'^ors goal-response pattern 


as a given 

AVe note, in this first model, that a high probability of high per- 
formance IS not achieved by budgets which cau^c aspirations to be 
raised to that lead per se This is achieved rather bj budget changes 
vhich, when accepted, affect performance in a waj that is likcl} to 
result m an increase rather than a decrease or lack of change from 
a prcMous period This, it maj l>c noted, carries -ome furtlier impli- 
cations with reference to current budgetary practice, which focus on 
le\els rather than changes of leads m budgeting The models here 
suggest the desirability of budgeting on the ba«=is of trends and 'bud- 
geted improacmcnt” rather than from the standpoint of a fixed lead 
onlj determined on such grounds as accuracj or attainahihta 

Wc al«o note that the aaluc to management of a budgetara •scheme, 
m terms of long-nm performance prob ihilitics not a monotone 
function of probabihtj of budget acceptance Tims a budget aabicb 
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IS bidl} chosen can under certain conditions, produce poorer per- 
omance if it is accepted as an ind vidual s aspiration level than if 
^ mieiTed that a participative budgeting 

ntZL 1 the likelihood of budget acceptance, might 

be used ° ™“'‘’ 

could thus n '^d P“f“™'>nce Such participative budgeting 

par n K acr°fd7“”" P^rf»™»ce than a budget which is only 
choWical er ^ “ “'levant economic as well as psy 

(eg throuehTf *1”= ‘•““geea “f increasing acceptance 

or failurcl beenm^^ regards and penalties upon budget attainment 
contribute to imprLVnerf aspiration level produced will not 
get acceptance csneciaL wb"''*'!r preoccupation with bud- 

Msory performance ^ resulting contributions to super 

character of the first'in'lT!! "'“‘’''I® '’®ve sacrificed the dynamic 

"hen more than one <r , investigate the possible consequences 
cniision margl.';';' : of course, difficult to 

in nliich onlj one goal is P®’’^‘P^Pt to budgeting and 

'1 stems I'hcrc a dcnartmcn. ^''t “ven in responsibility accounting 
coinpans policj constraint * f^^t is pointed to as a sole measure,” 
PfORnniraiiig*! Furthermo^ scr\e as goals as in chance constrained 
poYl« and infonnil orernm,!!^ ^ supervisor may also have internal 
of his «ubordinatcs which Soals as well, eg, high morale le^el 

penditurc on his pirt constrain him and require effort ex- 

optiinni effort allocation\*^^ two multiple-goal models showed, 
^tt'unmcnt quite difTcrcni f ^ could produce expected 

'uporordinate If this in the goals of his 

Performance at the coal fnr s'lperordmate desired expected 

*' 'eipcrMsor) he coiilri^'* ^ sufficient effort would be expended 
2) different stated llutZX.ll ^ reward structure, 

tilt suporti.or to bcln,c m n u™!.',!™'” '’'®'rns. or (3) training of 
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The second of the multiple goal models sheds light on the problem 
of how to increase effort allocated to a particular area It will be 
noted from the form of the expressions for the optimal solution that 
the criterion for selection of an area for any effort allocation, i e , 
that afqj be sufficiently large, increases linearly ^ith a, (sensitivity 
to effort), hj (limiting probability of attainment) and (i?j + Lj) the 
relative reward for attainment An increase in the difficulty of a goal 
in an area where no effort is now being allocated, wnth a resulting 
diminishing of aj or or both, cannot produce an increase in the 
effort allocated to it Only lowering the difficulty of the goal or raising 
the relative reward can move this area into that set ^\here effort is 
allocated Where an area is already m the set to which effort is allo- 
cated, increasing goal difficulty, given certain conditions,®^ will in- 
crease effort allocated to the area until aft), is too small for any further 
allocation Thus we find that it is possible that increasing goal diffi- 
culty up to a point can improve performance but after a critical 
difficulty level is reached performance drops off sharply Thus ^e find 
the behavior of a single area in the context of a multiple-goal model 
to be similar to the effects postulated uith the single activity dynamic 
model The multiple-goal case is, of course, more complex but it is 
interesting to note that this “critical level” of difficulty, at uhich effort 
allocation to an area ceases, need not be stated a 'pnon but rather 
follows from the economic characteristics of the goal-attainment model 

The power of these models to predict behavior depends, of course, 
on the validity of the underlying behavioral assumption® It maj 
however, prove to be much easier to provide operational tests for the 
predicted behavior (performance and effort allocation) than to under- 
take a direct validation of the underlying assumptions In this e\cnt, 
it may be possible only to state that behavior is “as if the assump- 
tions -ft ere correct This can be tested, of course, by reference to a 
particular situation It can be further tested by generalization to be- 
havior m situations other than ones for which the model was formu- 
lated 

The evidence for or against the validity of these models not now 
available Indeed, empirical testing of the response to goals and re- 
''ards in an organizational setting is a critical area for furt itr re- 
search in organizational behavior 


lo state thcc prccch unlc-s one a 

I, and difficult, is increased Specificalh the 
'lecrca^mR funcUon of but m iiicrci*:inB function of /y ^ht\c incn-a-tnc c 
difficultj maj dimmi«h either or both 

And the earlier ^inglc-Boal model postulated bj Sl«lr> I51G1 
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EFFECTS OF AUDITING RECORDS 
I^DI\IDUAL TASK ACCOMPLISHMENT 
'iND ORGANIZATION OBJECTIVES 


A' C Churchtll and IV W Cooper 


introduction ■ 

Dm managcrni concents "'"'h "ns designed to examine cer- 

'>>»,» maj boexpected nh „ some of the effects 

^I^inagenal subjected to the experience of an 

oth included m order to accounting types of audit 'acre 

a«ic audit procc««cs ^hen ® Properties of the corresponding 
or managerial control relntix^ jointly or separately as instruments 
o\cr-al! organizationnl t- ^ ® specific task performance and 

THc term auditing" 

>n management and accountm '^^^cty of connotations 

^•> 0 . at the start, to .^as deemed neces- 

proccs'^cs that might bo amcnnl i T'* specific aspects of the«e 

0 no^lcdgL and al«o to mne ^ ” examination in the current state 
cou d provide a has*! for e«tahli'i.*^*^ conducting studies tint 

0 'cicntific inquir\ and \aliditi generalizations amenable 

— area of accounting audits 

* Tbn chapter W 24 wntterj 

•t “D“i>h'R «nd Control of In- 

colfKn n ^ I iRJtwtnal jld Research and the Bureau of Ship* 

'C.'r '“r'r"™’ '“‘'‘..to or Tod,- 

Oiroil ^ ' ^ “ pormittcd for an) 

* Dt Contract Nonr-7C0(01), Project XR- 
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chosen for an initial study emphasis This area was also circumscribed 
further in a variety of ways For example, aspects such as the types of 
recommendations that might result from an actual audit were not in- 
cluded in this study Attention was focused rather on the basic audit 
itself — referred to as the audit per se 
The study reported on here is to be viewed as only the first of a 
series of in\estigations into the audit process and the use of auditing 
as an instrument of managerial control 


Organizations, Auditing, and Control 

Auditing IS a pervasive managerial activity the origins of which go 
back to antiquity * The audit process is utilized by managers at vir- 
tually e\ery level of an organization hierarchy as some part (virtually 
daily) of their managerial-supervisory duties Specialists — internal 
auditors — perform audits which cut across departmental lines and 
operate up and down the chain of command, and still other specialists 
from outside the organization perform audits on the organization as a 
^vhole Yet, despite its widespread, almost ubiquitous use in practice, 
there appears to be a persistent tendency to associate the word ‘audit” 
and e\en the audit function with its practice by accountants There is 
a further tendency to narrow it to the task of examining certain spe- 
cialized records and supporting documents This is, of course, an in- 
adequate characterization of auditing even as it is currentl> practiced 
by accountants, it is even more inadequate as a characterization of 
audits as a part of the total managerial function, and finallj , this -view 
of auditing tends to obscure the potential value that auditing might 
ha^e either as a supplement or an altemati've to current modes of 
managing that are now charactenzed (possibly loosely) as direct 
supervision ” 

One reason, perhaps, for this limited ^uew of the audit process is 
that the modes of executing the managerial audit are -very numerou*!, 
nnd little, if any, effort has been made either to stud} or codif} the«e 
a'^pects of the superM«or} function Indeed, it raa} e\en be the case 
that indiMdual managers ma} them^chc'^ fail to percei\e t c occa 
sions for performing an audit and hence fail to notice the effects pro 
duced b} their examination, or e^en the effects that are produced 
■'vhen an audit is anticipated in terms of pending “external examina- 
tions of ongoing operations 

^^for example the references to the use of audit practices b> the FufTRcr-, 
Reisers, and the Mediei m R de Roofer tl62) 
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Choice oj Study Area and Topics 

of an accountinr-'”" ‘I “''der concerning the choice 
reasons for electing i)'' There were various 

summarized as folf omphasis and some of these may be 

orgmranee i i ™' iw o'--™ ‘h-t there is not a great Lai 
preceding ‘icientific studi ^ reference to results of 

that auditing—and e ** ii ftinction * Second, we observe 

effects and iLoIves . accounting audi^-is indirect m its 
the circumstances it sje eomplex and subtle processes Under 

amount of cvnhcit mud attempt to secure the maximum 

■■‘-ure Of aecoun^i'XraLrprL^^^^^^^ — ^ 

the experiment was de- 
accounting) nudit pnu]A^ i ^ supervisory (as distinguished from 
"■'h ultimatelj (a) to u 1 Tn done because ue 
*ng point for annhsis of *‘®sults as, possibly, a better start- 

sible ad\nntages of \arioii<!''''**^°*^ audits, and (6) to study the pos 
tion« The best ;\a\ to audit combinv 

{“ocmed to in\oUe stud\ of ih ^ "'^uted isolations, at least initially, 
particular, to 8tud\ it a«! « ^ ^‘^counting audit process, per se, and, 
^‘"tinguishcd from (a) record examination only— as 

uicnd-iPQjjg^ (6) actual fiKc^ submitting explicit rccom 
I' ill sub«cquentlv be performance 

pud. betneen tl.c cfTcL of an “"'f 

'hit might ensue ul.cn an nud.i owcuted audit and the effects 

■'■''-led the stud, b, scTechn ' r'’"''''*"‘‘'=‘P‘“od We further sub- 

ni us ml personnel siho had cxn* experiments from (1) 

morcial audits, and (2l exposures to actual 

C l previous experience FinalK students ■\\ho had not had any 

r ornnnee of a certain precenh’ ^*®tingui«hed behxeen immediate 
goal, .^h,ch "over-all” organi- 

niin nined b\ the subjects Th„' records that were to bo 

nnnee and oter-all organi 2 a(.n„ ^'^ueiation between records mnin- 

Ponment l«„„so It „ ^Juelucs was designed into the cx- 

Pnclice, and beciu=c this ,|eMim “'W"' management 

■K" PTUuttod accounting audit variables 
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to come into play m a ^ay that could be i datively easily manipulated 
and distinguished from the supervisory audit variables that were also 
studied 

The audit variables are here viewed as one of a variety of mana- 
gerial control instruments Generally speaking, managerial control is 
concerned with bringing about conformance between plans and their 
execution, and vice versa ^ More specifically, we are here concerned 
with the potential effects (or value) of such control instruments as a 
way of bringing about desired — or desirable — modes of behavior in a 
way that might be used to reduce (or otherwise alter) the actual, di- 
rect, supervision which might otherwise be necessary m order to 
achieve a balance in conformance between the plans and their execu- 
tion at various levels of an administrative-supervisory hierarchy We 
might, for instance, consider certain elements of supervision that pre- 
suppose a certain degree of expertise with respect to the tasks that are 
to be planned or executed Then we might distinguish the^e from an 
expertise directed towards an examination of the records which, for 
one reason or another, are supposed to be maintained with reference 
to task plans and their execution Finally, we might further separate 
the supervisory authority {and responsibility) that is normally asso 
ciated with the preparation and direction of workers on a specific task 
and then distinguish these from the record examination process where 
no such responsibility, or authority, is delegated to or assumed by the 
persons who perform this function 
Note that, from this standpoint, the “accounting type” of audit, at 
least as here conceived, proceeds on the assumption that the prelimi- 
nary training, instructions, etc , have all been handled by the super- 
visor That is, the record examination presumes that a certain level of 
subject competence has already been attained not only on to ta s 
to be performed but al«o on the record-keeping activities which are 
then subjected to an independent audit examination 
this assumption then, we want to examine, if possible, the effects that 
such an independent audit inspection (or its anticipation) ^ 
on the conduct of a set of tasks « where the primary responsibility and 
authority have prevaously been fixed on the supervisor 


“S^or example, A Chames and W W Cooper [1131 Vol I. PP 31M0, and 

t516] orobicm of coordmatinR the 

^‘Ote, we do not here concern oursches with th P b\ 

activities of numerous individuals m the scn*c sav t! 

A Whmston m Chapter 22 of this volume two different 

are here concerned with control of indivi ua ac '' ictivitv controls 

objccluM aro m^ohod ralhor than the dj-nam.cs of mult.plo 
and aspirations that A Stedry and A Chames [5 c 
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Accounting Audits 

area-accounting audit 
not be a confuimn 1^,1''^'®^ aspects studied, so that there mil 
other facets It as they might bear on 

“o“tn^ '“altered in actual practice A 

there is no aenprxT’'^’^ American literature on auditing reveals that 
"andito"" T„T f r“‘ r of the teL "audit” or 

theory s There is siifRr? ’ 7^^ '*’*^*^ written concerning audit 

characteristics so thnf consensus, however, relative to certain audit 

the c=.ential ch^raote nJ '' "T 

professional accountant iTtL Ti performed by a 

as they have been m a ^^'ted States (or elsewhere) today, or 
Br.enyIth;proccVri'‘r“r“ " considerable period of yms 
tions or, more preciselv •’’'“'Cdures for examining ac- 

of whether these findinfrc « of actions and an ascertainment 

criteria as to the directmn to certain more or less defined 

a-^sumed to be govemmtr tI implementation that were 

gation and the evaluations pff« mvesti- 

persons possessed of cerfatn ^ supposed to be executed by 
and experience,* and these ncr levels of competence, expertise, 

plemcnt their in\estieationo supposed to be able to im- 

® and appraisals in a wholly objective 
The activities of a nrnr» 

probablj most easily undersfl°!i^ Public practitioner of auditing are 
contemporarj managerial cnr!l T regarded as an expert on 

iting large organizations th*^° systems Indeed, especially when 
\ar study and appraisal of th^ ^ emphasis is likely to turn to- 
orma literature of accounting managerial controls In the 

certain tjpes of mechanicfw described relative to 

‘cc <!, P^°Plo-to-documents ph *1 so-called people-to-people 

and finallj, e\eii proced^*^^!' *'°®‘*”’ents-to-document8 checks, 
pan> check. » Often S company-to-com- 

Por 0 findings and recommenH*** >s accompanied by a re- 

crnal control m a variety of -na the system of in- 

ys after first test checking (or sam- 
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pling) the actual functioning of the instant system m a variety of 
ways 

We will not be concerned here with studying these someivhat com- 
plicated systems approaches and, in fact, as has already been said, 
^e shall not be concerned nith the effects even of recommendations 
that might flow from an audit In contrast to the more usual ap- 
proaches, however, we shall not confine ourselves to performance and 
appraisal m terms of the issues related to expertise in current appli- 
cations We shall, instead, focus on the audit process itself and call it 
audit per se in order thereby to indicate that 't is an essential in- 
gredient of every kind of audit We shall then focus on the possible 
behavioral consequences of audit per se in highly simplified laboratory 
situations, so that we may be able to draw inferences or gam insights 
into managerial as well as accounting aspects of audit 


Audit Anticipation 

To appraise the choice that was actually made for this experiment, 
it 18 first necessary to understand some of the kinds of audit variables 
that were to be examined Consider, for instance, the problem of “audit 
anticipation ” A person who is informed — or otherwise led to believe 
that an audit will occur may be expected to modify his behavior in 
anticipation of this event In particular, the modification that is e\oked 
may be determined, to some extent, by the criteria that this individual 
supposes that an auditor might employ when conducting his examina- 
tion Evidently it will also depend on the kinds of further acts or con- 
sequences that might be expected to flow if an audit uncovers some 
evidence of nonconforming or deviant behavior 

We leave aside, for the moment, whether or not the choked responses 
are based on correct anticipations in order to emphasize that we are 
here dealing with something which has the nature of a sociological in- 
fluence function We also want to point up the possible relevance of 
the«e influence function ideas for their bearing on audits and mana- 
gerial-supervisory practices in general and, conversclj , to uti izc le 
audit process as a way of gaming further insight and knowledge of the 
^ay influence functions might operate in other sociological contexts 


are also not essentiallj concerned with such issues as 
ing competence etc For further di^ssion of these topi^cs and P ^ 
'ance to further scientific research, either N C Ch'irch.ll and h N leitel 
haum [123] or N C Churchill and W VT Cooper [122J 
G March [3651 
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IS “test clicckinp’' by examining particular records or dociiraentar> 
evidence, verifying inventory detail, and so on 
To avoid becoming eninc'lied m the imiltidimcn'sional complexity of 
a systems evaluation study, it was decided to select an industrial group 
at the Io\\cst jio'^siblc hierarch}* ^\herc an audit exposure could have 
been experienced It was furtlicr decided to proceed, if possible, to a 
layer that was sufTicicntly remoxed from actual audit contacts so that 
the contamination that might be due to eome familiarity with sophis- 
ticated profcs«:ional audit concepts could be axoidcd (or at least mini- 
mized) “ Finally, in order to keep the desired industrial ‘subject group 
sufficiently homogcncou‘5 — eg, with respect to superxisor-accounting 
audit exposure mixes — it was decided that all persons should be drawn 
from the stafT of one industiial entcrpri‘5c and that these persons should 
hax 0 operated under the same supervisor on x cry similar kinds of tasks 


AccounUng and Supervisory Audit Combinations 

For the purposes of our study, x\c distinguished between accounting 
or, perhaps, more exactly,^® independent audits and supervisory au- 
dits in sox'eral xvays First, xxc restricted the independent audit so that 
it was confined to the records the subjects xvero supposed to main- 
tain This mvolx'od recording entries which would (a) facilitate task 
performance and (b) prox'idc a basis for subsequent analysis By way 
of contrast, we oriented the supervisory audit so that it would tend to 
be associated xery closely in the subjects^ mmds with final accomplish- 
nients on the immediate task To emphasize further this aspect of a 
supervisory audit, xve disassociated it almost entirely from any exam- 
ination of the records that were being maintained by the subjects and 
from the methods followed by the subjects m obtaining their task 

results 


experiments are planned which will tap this aspect of 
auditing by reference to staff members of practicing professional 
“ As we previously explained we do not wish to give an ^ 

tually tested the effects of an audit as it might be conducted by a full-time pro 

IS to be interpreted here as 
not to be regarded as either (o) an errpert who was 
»=tual task or (6) a person whose motivation or reward stmclure was tied to task 

performance FurtheLore he was not to be tred to the 

honty and responsibility but rather (a) was to be an exper ^^hich the 

any task and (6) was to represent an ‘over-all' organization of «hich 
®^Pennient was a part 
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Note that the«e anticipations may screen or conceal the effects of an 
audit nhen it is actuallj conducted This is true with respect to actions 
that are subject to supervisory audit as well as with respect to the 
records of these actions that are subject to accounting audit The prob- 
em tends to be further compounded in the latter case since deviant 
to accentuated, in concert with efforts 

of revest " f T *'''** otherwise might serve as a source 

of revelation leading to possible punishmeuta or rewards 

sartlv confrutf anticipation effects neces- 

Th ",30 ° atage of knowledge 

ture Inr3r3v“rif sample, as to the na- 
rcsponscs might" thpm^°i*^°3""“ 

previous exposures to'"' 3 ° ^ change as a consequence of 

bcdependent7o„nl3 a “g*-* 

various supervisorv a audits that were utilized as well as the 

ployed, Tnd ™n '“"’‘""at.ons that could be em- 

ment to certain iTtet decided to confine the experi- 
nas decided, for examole t audit anticipation It 

according to whether they mmbt subjects distinguished 

some or no experience with^ ■'casonably be supposed to have either 
’uch audits might be conduced 7°”’"““^' audits-, e, the way 
‘no experience" subjects were d Possible consequences The 

at Carnegie Institute of Techn3" ‘vu students 

Consisted of a selected pan l f ^ “some experience” subjects 
''orp knoTv-n to ha\e had -inrl ^ who, by previous interview, 

Of course, the selection ^ actual commercial audits 

e\hau<tt the numerous dime ^ “some experience” does not 

l>e encountered The which an audit experience might 

oh'iei^cd m practice are l\ as it might actually be 

usual compana hicrarcha F ® ^ differ from layer to layer in the 
the auditor is likely to b ^ustance, at some of the higher echelons, 
terns appraisals At nfho ^ ^°uccrned, m the mam, with over-all sys- 
he IS hkely to bo observed avhen he 

'^rtiona of auditces and auditnrQ**^*^*^ hterature with which to contrast the per- 
an audit examination c%en m the nature and proper functionings 

t'ccvnrj to initiate field stutt.A. . “ accounting audit Hence it was 

'n 1 of characterizations th-it ° ““ to obtain at least a general feel for the 

csi'cnmcntd (Thc^o fidj v t.*° admitted for consideration in the 

flhen the full results I ’ ^ under way, will be reported sep- 

rcsults haae been finally assembled and analjzcd ) 
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involved several kinds of considerations. Note, for example, that here 
we were taking a somewhat different tack from that employed in most 
experimentation in that we were attempting to design into the experi- 
nient an “obser\'er effect,” which we could control and measure. We 
were also trjdng to do this in an indirect manner. In particular, our 
effort here was directed toward an observer effect via the records rather 
than ^da the actual tasks with which the subjects were concerned. In 
addition, we wanted to convey an impression of an obser\’er who pos- 
sessed considerable expertness at record examination but had -cirtually 
no expertness (or concern) with the results of the task itself. Judging 
from the responses to questionnaires completed by the subjects (at the 
end of their experimental trials), we were not verj' successful in con- 
veying this image of an expert examiner.*' We apparently did succeed, 
however, in creating a setting in which the subjects tended to associate 
the independent audits with over-all organization objectives and to dis- 
tinguish, at least to some extent, between these objectives and the im- 
mediate task accomplishments. In particular, the subjects tended to 
respond both in the audit anticipation and in the actual audit situa- 
tions as though the auditor were conducting his examinations and ap- 
pljdng criteria that differed from those that would be applied if he 
^ere motivated only by task accomplishments. We were, therefore, 
apparently able to communicate aspects of the kind of set sometimes 
associated with the differences in the supendsor and audit viewpoints 
in actual management. In this -view, a super\'isor is often more con- 
cerned with results on the actual task than with the methods of 
achie\nng these results; he is notably more concerned with task results 
than in the propriety with which other associated procedures (e.g., 
record maintenance) are executed. In this same \iew, an almost oppo- 
site concern is ascribed to the auditor. His concern is less with the ac- 
tual task accomplishments and more with the propriety of the pro- 
cedures utilized, their conformance to pre'sdously prescribed norms or 
policies, and so forth.*® 

. "^'e call attention to this particular facet of the experiment because 
was exactly this supposed "means-ends” difference which was uti- 


J were motivated here by reference to 


_ ordinarj’ conceptions of the public 
performed across a variety of orpani- 


that accountants are mofivatc<i by 


^ccountjjjg (and other) audit functions * 
ond industries. 

,, is sometimes paraphrased by asserting — --- . 

“ third party interest.” That is, in evaluating transael.ons the ^ 

«aeemed arilh advantages or disadvantages to ‘h' ,” ‘rral 
wncemed with the possibly affected interests of "third pc^ns, 

‘’“hhe, governmental units, stockholders, or more remote tiers of manag .. 
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ditabyretr™*'*;"®, “dependent and supervisory au- 
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Of course, two different 
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create an atmosphere which An attempt was made to 

helieve that the supervisor experimental subjects to 

come of the task, wherefl« fh/x ^ associated with the actual out- 
cerned with records and m auditor was primarily con- 

that had been followed a'ccorH *cular, the methods of task solution 
The nature of the task 

cussed more fully m subseaiiPni-^ experimental design utilized are dis- 
® apter Here we should note *h appendix to this 

some concern, especially m supervisory role also caused us 

® cck) and the independent ^ the supervisory (output 

decided that It as probably hi audit We finally 

audit (output check) aspect attempt to separate the 

inai^ supervisory functions from any of the other or- 

^uire , in anj event, to inform experimenter would be re- 
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0 experiment so that he fi #. seemed best to design 
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In particular, the expenment u experimental subjects 
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ccor ing to a prearranged sph conduct the output checks 

le experimental subjects questionnaires completed b> 

e«ign was successful * ^ ^his aspect of the experimental 

bomewhat less succ 

independent auditor to conveying the role of the 

xperimental subjects The problems here 
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of problem-solving strategies and information-processing behavior by 
J D Folley at Carnegie Institute of Technology The task involved 
searching through and locating one possible block in an array of 100 
displayed on a problem board*’ The problem was presented so that 
the subjects w^ould perceive it m terms of searching for a source of con- 
tamination (the particular block) in a large water supply system The 
structure of the problem allowed various methods to be used in its so- 
lution These methods were represented by the sequence of tests that 
the subjects made in trying to solve the problem A test of the output 
of any block could be made by pressing a pushbutton in the desired 
block This produced a binarj' response on the problem board Every 
time such a button was pressed, an apparatus in another room re- 
corded the number of the button pressed The sequence of the buttons 
pressed then produced a search pattern which represented the method 
that the subject used in solving the problem 

One particular method of solution was reported to the subjects as 
an organizational objective and w^as also made a part of the auditor’s 
criteria Although this procedure had desirable characteristics in that 
it led the subjects to solve the problem more rapidly and quite effi- 
ciently, it was not optimal in the sense that it required the pressing 
of buttons which logical deduction could eliminate The subjects were 
rewarded by 25 points for solving the problem correctly, and penalized 
2 points for each button pressed, hence a criterion of score maximiza- 
tion would be in conflict with procedural adherence and, in fact, this 
conflict was presented to the subjects The subjects were also instructed 
to record the number of each button pressed in the proper sequence in 
a data log (books of account) provided for the purpose The experi- 
mental setting IS depicted in Fig 1 

The subject was thus given four objectives (1) Solve the problem 
correctly, (2) press as few buttons as possible, (3) follov the pro- 
cedures given, and (4) maintain proper records in the data log Their 
performance with respect to each one of these objectives was a sep- 
arate, measurable, experimental variable 

Experimental Results 

In general, the experiment indicated that the actual occurrence of 
nn audit per se exerts an effect on the behaMor of tlio'^e audited, e\en 
vhere there is no direct connection between the auditor’s findings and 

**ri99] 

**Tho task and apparatus are presented in further detail in Appendix B 



260 


INTERDISCIPLINARY PERSPECTIVES 


zation'pnnls^ expenment a conflict between over-all organi- 

amnhfiprt f task accomplishments Tins was further 

remnhasl“™’ “f f“‘. designed so that 

m immedTarm necessarily be achieved at some cost 

in immediate task accomplishments 


The Experimental Task 

ate (or inadvertent'i"^''^’ °*^*'*'' “”®“*n’'ntions, including deliber- 

task'that : : u an SnoT ^ 

election, honcver ne a The mam criteria of 

j ,pj^^ ^ ceived in the following terms 

subjects without any n'ee'd^or'\'’^ performance by the experimental 
else nbservation or participation by anyone 

leading to its compTetio™'''^ explained procedural steps 

easilj determined outnuf' h”?* *tt°™P''shment of a definite, 

output should produce a tr»*li V° method used in producing the 
tletail, so that it would ainn u ®''“*®''oe in sufficient and systematic 
ceduros used in a wav that aJ* .! to ascertain the actual pro- 

jee^ts’ own records ready comparison with the sub- 

methods of solution so Possible methods of attack and 

eubjccts in an easily comnrelf T?”'* ’mtially given to the 

method could be utilized bv tf.** manner, and variations from this 
‘t'eir performance « ^ subjects either to improve or worsen 

mnucncebj a pcna"u ™cwarH 1’"^'”'““”''“ ^^ould be susceptible of 
6 The task should ha 

Iti'ic or elcmcntarj sensclr““ eontent^at least in aerj 

'“'mty “e some of the tasks that may be audited 

^ The task that was finalK i 

trouble-shooting" expermi consisted of an adaptation of a 
andII.IIexatthcUniaers.u ‘rr"^ Goldbeck, Bernstein, 

^ Missouri,", modified for use in a studj 

•• V C Churchill [121J 
”In addition, the t,.l 

Pons which could la, C'tabhsh'in “Emitted of mathematical characteriia- 

of acluci me till, performance ""‘■““m perfonnaoco and optimum mclh- 
‘'I.o„Goldbcct,.„dncm.,ei„i3;j. 

1 and Goldbcck et al [2201 



EFFECTS OF AUDITING 263 

actions against some “organizationally desirable” standard Even with- 
out exact knowledge of the over-all organization or the desiderata, the 
subjects tended to respond as though the criteria that the auditor was 
employing were m conformance with certain “organizational goals ” 
We should note that the subjects were not given any explicit infor- 
mation on how the audit would be performed or the kinds of criteria 
that the auditor would use Moreover, his actions were not directly 
connected with any penalty-reward structure on record-keeping aspects 
of the experiment In short, we relied on the audit — or its anticipation 
— to provide its own “informational effects ” 

It cannot be assumed, of course, that even an actual auditor’s true 
criteria are accurately perceived by those audited or even that the 
auditor can always articulate these criteria when asked In fact, the 
perception of his criteria is the cause for action regardless of the corre 
spondence of this perception to the true basis of evaluation^* ** Notice, 
then, that the experiment suggests that audits may conceivably be 
employed as managerial control instruments when certain kinds of 
actions are desired, even m the absence of an expert, well-trained au- 
ditor This is brought into view most prominently by the audit an- 
ticipation variable when its effects are exhibited even in the absence 
of a subsequent actual audit so that, then, the quality or expertise 
cannot be known in any concrete sense 
Some qualifications should be entered here Although all aspects of 
the evidence concerning the effect of the anticipation of the audit were 
not definitive, two conclusions emerged The first is obvious to be ef- 
fective, an audit of historical actions should have, or at least be per- 
ceived as having, the power to go beneath the apparent evidence to 
determine what, in fact, did happen The second is that the anticipa- 
tion of an audit as studied in this experiment did produce behavioral 
effects, but the direction of these effects was unexpectedly sensitive to 


** Since audits cross organizational structures and move up and down the chain 
of command— examining some actions m one group and supposedly related ac 
tions or events m another— the perception of the people m any one part of the 
organization may easily be ba^d on partial eiidence and an auditor’s actions 


niay consequently be mispercen ed 

** We are, of course, not referring to the actions of an auditor as an expert m 

IValimfinrr /•nnfrnl aVstpmS 


*ve are, of course, not referring to \ 

evaluatmg or designing business control sj^tems . .i_ j 

** Of course allowance must be made for halo effects carried oi er bj the indus- 
trial subjects who were previously exposed to commercial audits Hmieicr th s 
tends to re-enforce the point cspeciaU> smce the auditor u«o m eir cx r 
ments was not a trained accountant but rather a behaMoral scientist with the 
added qualification of a mustache and a general auditor's mien 
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countervailing tendencies so that nothing is really added and, further- 
more, that an “e\ccssi\e” amount (or combination) of examinations 
may even be detrimental Of course, the results of this experiment are 
only indicatue But they do bear on po'^sible managerial strategies 
which are vorthy of further examination m terms of possible m.x com- 
binations of audits and supervision, especiall} as these are reflected in 
a structure of organization relations, spans of control, and related con- 
siderations The possibility must be at least entertained that an inju- 
dicious use of control de\ices may, of itself, gne rise to a need for 
further controls, and so on 


Concluswns and a Program for Further Research 

Recent research into the problems and practices of decentralized 
managements has suggested that there is some need for further under- 
standing and improvement of the existing methods for securing co- 
ordination and control We refer, of course, to the human agents of 
management and leave aside the improvements that are possible \na 
the development of new mechanical and mathematical devices*® 

In this connection we can point out that there is some justification 
for examining the practices of management it'^elf — particularly ad- 
vanced managements — to ascertain how the^e have been evolving in 
order to grapple with problems that theoretical research has already 
suggested is present, and w’hich may become pressing as organizations 
continue to increase in size and complexity Audit, and especially ac- 
counting audit, is a case of possible interest in that “third party” con- 
trol now^ plays a \ery prominent role in the performance of these du- 
bes, although in ways that are not always completely documented and 
■well understood 

Some of the main gaps m our understanding have already been sug- 
gested m considering, for example, how accounting and managerial 
(supervisory) audits may relate and conflict with one another, how 
Ihey may affect different classes of persons in different kinds of or- 
ganization frameworks, and so on We have al^^o taken ‘^ome pains to 
distinguish between “audit anticipation” and “audit occurrence, not 
culy to clarify the preceding issues but also the kinds of c\perti'=o tliat 
would be needed for adequately using the‘=e two different aspects of 


eg, Chapter 22 of th.9 volume b> A WTiinston dealing with Pnce-cost 
^ides for managerial decision making m decentraUred entities «.ce a o i 
^and Appendix D m A Chames and Vf W Cooper [113] 

Chapter 4 of this volume bj H <J LeaMtt 



264 IITERDISCIPLINARY PERSPECTIVES 

impending audit and to the type of organi- 
zational personnel involved 

subjects-industrial and aca- 
surprisinfr ThI anticipation was, perhaps, somewhat 

thev made subjects significantly decreased the errors 

Sv Tn J '■?”'* objects reacted signifi- 

™ors AlthonoTT ""'f” *be number of record 

resulting from knowledTrL ®‘*"b“‘®*>le to anxiety and confusion 
indicatne of a chs<! f ^^smmation, it may also be 

pencrsely to the kr” backgrounds that would behave 

pothesis that knowledge of m seriously entertain the hy- 

have to the detriment of them i"'^'* causes certain individuals to be- 
to be made here, however is thtt'’*^'" organization The point 

may hate perverse effects’ if „ i’ “’“‘’“''“'b'y. various kinds of audits 
aons^and organization structure '"thout respect to per- 

studcnt subjects, but caused th*'***j°'' ““ "oticeable effect on the 

canllt increase the number o/nr 'hT*"**' subjects not only to signifi- 
increase the errors mad^ in tu ^ solved correctly but also to 

■'n^ivoness of the supervisor’fi results suggest the per- 

on the method of task nence not only on the output but also 

bj his subordinates information produced 

the audit occurrence and noted For the student subjects, 

increase (but not sicnificanff output check each tended to 

sol\cd and the records mnm*^ j which the problems were 

"ere nc}nc\cd ^hen the twn Moreover, no significant additions 

t le industrial subjects tho c ^°*ntly on these subjects For 

pcrM«orj chock increased sirrn*^ mation of audit anticipation and su- 
correetK Houo\er, the comfiin number of problems solved 

c icck, and audit occurrencp nudit anticipation, superMsory 

Icms sohed correctly decreased the number of prob- 

These results sugeest ih.t 

■ — 'nrious kinds of audit mixes may ha-ve 

” ^Ticre a minacer of « .i 

nnits evaluated unidircctiomllv , 

ou put nin> pemicato tt,r concern with this 

^llMntcnt.onMb.aamthaacSr'°“ •“ uncon.sc.ous or oven 

true even when the.r rewards o p’n^ Fubcrd.natcs Th.s ma, bo 

forr^-vneo attained are ,^33 mvolved than h.3 in the per- 



EFFECTS OF AUDITING 267 


images that they are likely to transmit Such a study uould probably 
best be conducted, at least in part, in a field context of the kind sug- 
gested by, say, the Simon, Kozmetsky, Tyndall, and Guetzkon in- 
quiries into the controllership function Because of the considerable 
professionalization that has accompanied the development of the audit 
process, however, it will probably be best to plan this kind of study 
so that it will include various tests and characterizations of audit pro- 
cedures as these are conceived and executed by full-time professional 
auditors If these are to yield something more than a series of verbal 
characterizations, however, something more than the usual field inter- 
view techniques will be required In particular, it is hoped that the 
initial field inquiries can be made to yield protocols that vill lend 
themselves to computer simulations These could then be elaborated 
and, possibly, validated by synthesizing a variety of auditlike situa- 
tions to predict how actual professional auditors would perform under 
the indicated circumstances, and to evaluate this performance against 
the known aspects of the simulation The simulation, including record- 
ing and systems defects, should, of course, be designed with the stand- 
ards and criteria of actual audit practice in mind if it is to supply the 
kinds of insights that are wanted Presumably then the simulation 
can also be used either to predict the performance of actual auditors 
under similar “real-world” conditions or else to ascertain how real- 
world auditors will actually perform under conditions that the simu- 
lations may generate 

Of course, further laboratory testing is also in order Since man> 
obMousIy important audit variables were not included m the present 
inquiry, one evident course of extension is thereby immediately indi- 
cated Some other kinds of preparatory work are in order, howe\er, 
before the full gamut of these extensions to all aspects of an ordinary’ 
audit can e%Gn be begun with anj real hope of success As a ca«e in 
point, a focus on the systems control aspects of an audit will almost 
certainly require the use of explicit mathematical modch, and, pos- 
sibly, new mathematical and statistical technique's,®^ c'^pecially when 


the tnxonom> fi\ipgc«tcd 1>> Dr Gcotko BnpR'« the intended meanins here 
woul<l perhaps bo better rendered bj “transformation" — as distingm«iicd nccord- 
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take results reported in our experiments might 

S s of fr” !*’“ to other as- 

Sd reX f '*» disclosure - of re- 

“attest function methods) as usuallj envisioned m the so-called 
to persons under’ °Vi ‘■eoommendations, of different kinds, 

tcms as distinguished from ™‘t evaluating total control sys- 

that vere studied in this ease checking 

Its so-called advt^oTO*r‘w*n ** examine accounting in 

^here, again a cprtj^in u j /• service function” capacities 

associated mkhodolo^ips^^ t expertise relative to the tasks and its 
not plan anTfy.tetat" P-^-ed We also did 

that v^ ere directed to thp r ^ utilization of accounting audits 
*n a muUipIe-person obtaining coordination 

Ontheothrha^f hi " organization h.er- 

of nccounting-tync auHu^ does suggest the possible use 

tional dcvnces Note that u ^ possible chain of informa- 

Bupcrvieor ^ho might Do<!«:iKn <^ne conceiving of a task-oriented 
mediate task environment nn\ superb performance in his im- 

fhe totnl organization, by drivmt i? resulting cost, to 

othinment of other organization * *” 1 * ““^‘''‘*5' •“ » Pomt '"here the 
A common Mew of t£ » thwarted 

Its use as a deuce for exnliciHi**^'”^ atidit process directs attention to 
0 command m order to cnnhi information up the chain 

u^tc and direct the actuitiP« th management echelons to eval- 
o ni'Canization The p\no " undertaken at lov or tiers 

an audit per se^r c^en its evidence suggests, however, that 

in ormation” doum\ard m *®’Pation may be utilized to transmit 
criteria,” even vhen the certain perceived "audit 

unter audit anticipation) tiiT^ explicitly stated and even 

trnnmutting vehicle is present to serve as a 

E'ldcntlj more is needed h 

Jions can be reached One part Tr *1,'^*^’ any really firm conclu- 

a 0 a more precise charactpn-»«* ‘^studies nop planned will under- 
aro, or miglit be, emplojcd an/^^ nature of the audits that 

’ ® kinds of information or audit 

E-'PccivlIj disclowirca of thp t t 

certification of state- 

an lacf^n 1 *°^ ^atements that are umlt so-called short form rrporfs 

an independent CPA nilco^d under an opinion audit b. 
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images that they are likely to transmit®^ Such a study ^ould probably 
best be conducted, at least in part, in a field context of the kind sug- 
gested by, say, the Simon, Kozmetsky, Tyndall, and Guetzko^^ in- 
quiries into the controllership function Because of the considerable 
professionalization that has accompanied the de-v elopment of the audit 
process, hov.ever, it will probably be best to plan this kind of study 
so that it will include various tests and characterizations of audit pro- 
cedures as these are conceived and executed by full-time professional 
auditors If these are to yield something more than a senes of i erbal 
characterizations, however, something more than the usual field inter- 
view' techniques will be required In particular, it is hoped that the 
initial field inquiries can be made to yield protocols that will lend 
them«el\es to computer simulations These could then be elaborated 
and, possibly, validated by sjnthe«izing a \ariety of audithke situa- 
tions to predict how actual professional auditors would perform under 
the indicated circumstances, and to e\aluate this performance against 
the known aspects of the simulation The simulation, including record- 
ing and systems defects, should, of course, be designed with the stand- 
ards and criteria of actual audit practice m mind if it is to supplj the 
kinds of insights that are wanted Presumably then the simulation 
can also be used either to predict the performance of actual auditors 
under similar “real-world” conditions or else to ascertain how real- 
world auditors will actually perform under conditions that the simu- 
lations may generate 

Of course, further laboratory testing is also in order Since many 
obiiouslj important audit \ariab!cs were not included in the preeent 
inquiry, one CMdent course of cxtencion is thereby immediately indi- 
cated Some other kinds of preparatory work arc in order, howcier 
before the full gamut of these extensions to all a'^pccts of an ordinary 
audit can e%cn be begun with anj real hope of succc':'! A®: a cace in 
point, a focus on the systems control a^spect* of an audit will almost 
ccrtainlj require the use of explicit mathematical model‘5, and, pos- 
sibly, new mathematical and statistical technique's,®^ especially wJioj^ 
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appendix a 
The Experimental Setting 

The ex sobJects in the expeeiment 

jccts— industrial personneUh(>'h*^A”k experimental sub 

and college students nhn bna n j subject to professional audits 
Tl'e^c tiio groups u7° , oiiPonence 

’■rablo to nerk Zh pconle °'k V” ''^“=0''" ^‘r^t •* ™s de 

-th those that had not kel n *>060 audited as well as 

ro'jl world counterparts tho variables being tested had 

nthor than the concliKiA*^^**^^ include real world subjects 

tnditionil college «ophoin«r performance of the 

for future work whethor **' interest to ascer 

nctor in the experimental to ^ of subjects was a critical 
In amh zmg the ncrfnr 

“‘^ed In the first all seiTn^p*^ groups two methods were 

“op^nte rcphcations (or tnalri!? Ti! were treated as 

In the «ccond a contrast v *'*' n*Pcnmental variables 

engineers and industrial nian„! hetween the college students— 
•'oimel In cfTcct the diffcrinf**^*”^"^! industrial per 
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The u«c of inductrial suhtA ?” “'I’**®**' expenmental \anablc 
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tie "Connected with job nerfn of peer group capabili 

Uf’on with 'omc ®u«picion as *™**”®®"®*^ it a\as dieco\ered looked 
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izing or implementing discriminatory practices that might otherwise 
not be available to the company supervisors Consequently, the experi- 
ment was arranged so that performance on the first set of five prob- 
lems could serve not only as a learning experience and a means of gen- 
erating a record for the audit variable but also as a measure of task 
performance ■which would be of value in analyzing the experimental 
results 

THE EXPERIMENTAL DESIGN 

A factorial design was used in the experiment The subjects per- 
formed 13 task problems, 3 during a training session, a set of 5 under 
identical conditions, prior to the application of the experimental vari- 
ables, and a set of 5 after the treatments were applied The division 
of the 10 experimental problems into two groups of 5 each -was neces- 
sary to provide an audit trail prior to the application of an audit It 
further allowed the use of covariance analysis on the assumption that 
performance in the first group of problems could be taken as repre- 
sentative of the individual characteristics of the subjects 
As mentioned above, the analysis was first made by using as experi- 
mental variables the audit occurrence, the audit anticipation, and the 
supervisory output check Another analysis -was made which specifi- 
cally included the difference in personnel as between the industrial 
and the student subjects as a fourth variable Although this violates 
the condition of covariance analysis, at least in principle, the result 
of the four-factor analysis was compared to that of the three-factor 
anaJyfus,. and the interpretation of the results was made ■^Mth this con- 
dition in mind 

A questionnaire was also administered to the subjects at the com- 
pletion of each experimental session Although the questions wore not 
intended to be tabulated statistically, the> were useful both m check- 
ing the conduct of the experiment and proMding «ome insight into the 
results 

THE EXPFRIMFNTAL MFASURES 

The three behaMoral patterns measured in the experiment were task 
accomplishment, procedural adherence, and record maintenance 

Task accomphshinent The number of problems sohed corrects was 
taken as the pnmarj measure of task nccompli'shmcnt 

Record maintenance Since each subject was told to record the num- 
ber of each interrogation (tc'^ts) he made of tlic problem board ns well 
ns the result, the measure of record maintenance w as the number of dis- 
crepancies between the tests actuallj made and tliosc that were re- 
corded 
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Procedural adherence Each subject was given a set of procedures to 
follow in solving the problems These procedures called for a set but 
different pattern of testa to be made on each problem Any tests that 
should have been made according to the procedures but were in fact 
^ referred to as procedural omissions -while 

tmn TX ^ ^ called for by the procedures during the por- 

nrld by the procedures are called additions 

aneer^r* “ two-point penalty ar- 

omit rTtherl™" bypothesised that there would be some tendency to 
quentlv it w by the procedures Conse- 

S ea rh would provide a signifi- 

cant, easily handled, measure of procedural adherence 


appendix b 

The Task and the Experimental Apparatus 
description of the task 

sented to the^subie^cte^n^^^^ experiment was pre- 

task consisted of 100 bloekZ^”^ ^^bown in Fig 2) Each 

tions—arrayed on a nv^Ki 100 water-processing sta- 

blocks each Each blot'k board (see Fig 2) in 10 columns of 10 
same column directlv bel vertically to the block m the 

■was connected to a oaiF * i bottom block m each column 

green These vertical conn lights—one red and one 

source at the top of the represented water flows from a single 

cator lights at the bottom*^Th through the columns to the mdi- 
in different columns call d connections between blocks 

cross connections were on connections Both the vertical and 

of the connection was indi ^ only, and the direction 

These cross connections r^^ ^ ^ ®rrow heads on the problem board 

blocks in different columns^F*^^^^^ flows possible between 

a red light, a green light and numbered and contained 

to activate one of the liehtr ^P^shbutton the purpose of which was 
while the button is being ^ block — the light remaining on only 
green) (bad or good) beine^^^^f ” color of the light (red or 
flowing out of that block ° signify the condition of the water 

“This procedure was followed as *x . 

order to make part of the record W e’cperimental apparatus la 

P“»g process useful to the subject 



FIGURE 2 Problem board and pJa^tic o\erlay 


The problem board was connected to a recording apparatus con- 
cealed from subject's (S) view in another room \\hich was used to 
record each block tested, and the order in which the tests ^\erc made, 
as the 5's proceeded with their tasks An exact record was thereby 
made available both on “task” and “method” which could be com- 
pared, ns desired, ^^^th the records maintained by any 5. 

THE CONDUCT OF THE EXPERIMENT 

Each S was presented the problem board upon ^\hich a particular 
pattern of cross connections was displayed and with one column- 
indicator light glowing in each column. No lights within the blocks 
were on, however. The subject was instructed to solve the problem 




272 INTERDISCIPLI^ AR\ PFRSPFCTI\ES 


bj finding the one water processing ‘station (block) that w as the 'ource 
of all the contamination (red lights) in an othenM«e pure water sjs 
tern (pure w ater represented bj green lights) 

The problem is sohed bj analyzing the pattern of red or green 
indicator lights at the bottom of the columns and the cross connections 
(cross flow’) that were prc'^ent Information about the flow out of 
any water processing station is obtained bj prc‘5‘5ing the button in 
the block representing that station This button actuates either the 
red or the green light within the block and accordingly, indicates 
the state of the water flow leaving that block A solution is achie\ed 
whenever a subject finds the block that has only pure flows (green 
lights) going into it and a red light indicating contaminated output 
going out (Blocks with red inputs were not candidates as the con 
tamination source since red flows propagated them'^ehes through the 
system) The problems were set up that they were soKable and 
ate specified unique source — one and only one block «erMng as 
the source of all contamination m the entire sy stem ” 
tv. ^ possible to isolate a group of blocks which contain 

tfte solution to the problem by analyzing both the pattern of lights 
fill ° columns and the cross connections present in 

in 1 ° pfoblems guon the subjects it was necessary 

tVis. fl ^ button to gam further knowledge of purity of 

the flows in order to solve the problem 

the given the Ss were sufficiently comple\ "o that both 

simultanp u number of buttons pressed could not 

obT W T l “UW »e made an 

of buttons°n ^ It .\as felt that the number and pattern 

B-ammahon of the solu 

of the outmit^nf ^+v! ^ block was represented to S s as a test 

told that such a test wouSd”''''^ ™tcr Processing station They were 
time and money and hence th”"" ' “f considerable 

- ~ solve CroSL-y ^e — Zew bTot al 

P cm change the cross connections were 
35 The problem board is des gned hnw 

rangemeats or simpler ones (bv ” admit either more complex ar 

desired for subsequent experimental number of rows and columns) as 
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mounted on plastic overlays whicli were placed over the face of the 
problem board. Figure 2 shows the specimen overlay of Fig. 1 as it 
is being removed. 

It was desired to have an experimental apparatus that would admit 
of easy transport, e.g., to company offices for studying industrial S's, 
and it was also desired to arrange matters so that only a small amount 
of time would be needed to change the wiring for the experiment and 
the problems for any S. The first problem was handled by keep- 
ing the experimental apparatus fairly small and light. The second 
was handled by appropriately designed switches which changed the 
circuitry in accordance with predesigned plastic overlays for each 
problem in a series. Finally, relay arrangements W'ere designed so that 
a recording machine (an old desk calculator) could be concealed m 
another room to follow exactly the sequence of trials used by each 5. 

In the experiment, 13 different problems w’ere given the subjects 


I' 

I 
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u«ing 7 different patterns of cro'-s connections The responses to the 
preying of a pu'jhbutton m anj block and the color of the column 
indicator lights were controlled bj a switch panel on the back of the 
problem board (=ec Fig 31 In this way, both the pattern of cro‘:‘= 
flows and/or the sources of contamination could bo changed in les^J 
than a minute 


4PPE\DIX C 

The Experimental Eesults 


The complete e\-pcrimcntal results arc not reproduced here Neither 
le raw e\'perimental data nor the responses to the questions are in- 
cluded Onlj an indication of the pattern of the F test results, using 
he four treatment anahses, are shown for the three mam measures- 
le num er o problem^ solved correctly, the number of errors made 
m the record and the number of omi'^'^ions 

presentation (Table 1), the following notation is used for 
the e\p€rimental v anables 


.4 « 


E{A) = 
5 = 
P = 


audit occurrence 
anticipation of an audit 
supervTsorj' output check 
personnel v ariable 


" tS “h m their ent.reu m N C 

The latter was used as a measure of Ihe hcl 


Churchill [121] 
of procedure adherence 
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Table 1 Experimental Results — F Ratios with the Sign of 
the Corresponding Treatment Effect Coianance Analysis of 
Untransformed Data (The P Vanahle ts Possessed by the 
First-Named Subject Group ) 


Treatment 

Student Group I 

Student Groups 

Student Group II 

Effect 

and Industrv 

I and II 

and Industry 

Errors Made m the Record 

m) 

-4 48 

+5 53 * 

-5 86* 

s 

+1124 t 

+0 83 

+9 44 t 

P, E{A) 

+9 18 t 

+010 

+4 07 

P,S 

-13 90 t 

-015 

-8 35 * 

A, LW, S 

-514 • 

-1 00 

-3 42 

Problems Solved Corrcctlj 

p 

+16 251 

-4 32 

+23 47 } 

E{A) 

+3 SO 

+0 37 

+1 82 

S 

+5 82* 

-0 30 

+3 21 

PfS 

-3 12 

+1 40 

-6 33 • 

F(A), S 

+711 • 

+0 37 

+9 ID t 

P F(A), S 

-4 0" 

+000 

-4 86 * 

A, F( 1), S 

-5 93 • 

-1 40 

-11 18 t 

P, A, FIA), S 

+5S2* 

+0 83 

+3 23 

Numher of Tests Omitted from Tho«c Required bj the Procedures 

A 

0 15 

-4 11 

■SB 

P, A 

013 

5 00 • 



• PiRnific'vnt at 5% le\ ol 
t Significant at lc\ c! 
t Significant at 0 5^ lc\cl 
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SIMULATING ORGANIZATIONAL BEHAVIOR 


Charles P Bonitn 


introduction * 

More rpppr!t? ^ research m the physical sciences 

reproduce and study busi- 
been unon nh ^ Here, in general, the major emphasis has 

pmporoHhrr The 

mquee.ntoorganuato'nfctyrerrch“ 

in each part'of npneify the rules of procedure 

connections between **'''*^’ ‘‘ 

parts of the organizatinn behavior patterns for the various 

vith simulations of phvsiril^ interact As 

the factors, i e all the systems, it is not possible to include all 

most important This variables, but only those deemed 

on organizations ^ rnodel serves as a tool for research 


uses of a Simulation Model 

ganization— the busmens” 6°i^wr ‘^P® ° 

^hich has been of interest to persoi 


inis research was sponsored in narf w 

through Carnegie Institute of Techn 1 ^ ^ ^ Office of Naval Research 

ment Science Institute The comou^t^^ Western Manage- 

Proccssmg Center, Unn ersity of P l f performed at the Western Data 

to W W Cooper and R M Cv^rf f« Log Angeles I am deeply indebted 

r guidance during the course of this research 
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m various disciplines In addition to bcha^'lo^al scientists and organi- 
zation theorists, this kind of organization has been studied, rather 
naturally, by students of general management, marketing, manufac- 
turing, and finance Accountants, -nbo have had major responsibility 
for the quantitative data used, ha^e studied firms with the intent of 
siphoning off appropriate information 

Economists, too, ha’ve been concerned ivuth the business firm and 
its influence on the economic market place Psychologists and soci- 
ologists are curious about the beha\ior of groups and mdmduals in 
the firms, and management scientists ha\e been interested in optimiz- 
ing certain management functions 

Each of the«e groups has tended, of nece«sit>, to look at the firm 
from its own particular perspectne, concentrating on certain aspects 
while ignoring others Yet, each discipline has accumulated some wis- 
dom and insight about busmens firms and their organizational proc- 
esses A model of the firm which would synthesize these various \ie^s 
and make use of this accumulated information is the aim of our simu- 
lation study 

In contrast to the«e other approaches, however, our study is directed 
toward a comprehensive model of the firm By this we refer to a 
model arranged so that propositions can be measured not only against 
the a‘?sumptions and expenence of any one discipline but also against 
a complete business system wnth its characteristic interconnections 
and feedbacks Thus, to choose an example from management science, 
we might evaluate the effects of vanous inventory rules not only 
upon inventory holding costs, depletion costs, and manufacturing 
costs but also upon the whole busine'^s system vua the organizational 
and communication constraints impo'=ed by the«e vanous inventory 
re-order procedures 

By this means ve might obtain new innght into any of several 
disciplines and, possibly, advance the developments of models for 
complete busmens sj stems Let us nov con'sider how the model could 
be useful m organization research 

The first u«e of such a study is to fonmdate hypotheses about the 
behavior of realv\orld firms — ^hypotheses that indicate relationships 
among organizational, environmental, or communication variables, 
and the reactions of the over-all organization A great manj of thc«e 
propositions vill not be gro^s generalizations but ^zll be valid m cer- 
tain kinds of organizations or under certain condition's Again, the«e 
propositions maj be of a negative variety, specifying that particular 
variables do not affect organizational behavior 

Propositions formulated bj simulation models can then be venfied 
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by other forms of organizational research That is, they can be tested 
in the laboratory or subjected to extensive field research ® Thus, 
simulation can provide a valuable method for “question asking” about 
business behavior 

Simulation may also be used to venjy propositions or hypotheses 
that have been or can be ad\anced on more theoretical grounds This 
can be done by considering organizational effects upon a broader or 
more comprehensive set of lariables than was the case vhen theo- 
retical formulations nore originally undertaken in a particular disci- 
p me gam, to emphasize a point, such a simulation approach permits 
s s u y t e effects of an organization variable on the complete 
business system rather than on a specific part In the process we may, 
for ’■8'“ We Shall be interested, 

the urnui' V ' a known, already accepted, propositions about 

wherr'!'? ““king remain valid 

related tn 11° ^ ti, system involving interacting decisions 

flows etc Tf'i ^ ties, information 

occur when tti^ ° instance, that better decisions will 

da te al noss b ' and up-to- 

cislLs for ne ,fl b ' “d-v.dnal de- 

it does not Min? tbT!f aid activities On the other hand, 

IS used to evaluat !i a'* ** necessanly true when cost information 
to evaluate individuals acting m an organization hierarchy ■ 

■d (Spectre Simulation ilfodei 

orglnizatlonf “ndels in research on 

- a 3pec.flc model and 

two way? '(ntTfV'? lia comprehensive m 

various disciplines Va^t , and experience from the 

business firms sinop studied organizations, m particular, 

a systems model desicL^*^ should be 

the whole organization Th^ throughout 

firm as composed of a Kf>r,B« f follows We view the 

where a decision is made decision centers— places m the firm 
______ Associated mth each decision center is a 

2 A (liscu'ssion of the relationsh 

and field studj research is mpo^« ®™ulation laboratorj experimentation 

McGrath incorporated m Chapter 28 of this volume by J E 

sSce [79], pp 123 ff 
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set of decision rides Each decision rule is a program specifying com- 
pletely how a decision is made Since information is necessary for 
decision making, the complete flow of information within the firm 
must also be specified This flow of information is called the infor- 
mation system of the firm Of course, there are organization arrange- 
ments, personality factors, etc , to be considered, too, for their possible 
effects on behavior 

Table 1 shows the general organization of the firm and the decisions 
made by the various decision centers in the firm It is impossible m 
this summary to list all aspects of the organization design arrange- 
ments or even the various decision rules employed m the model But 
we shall discuss the general nature of the decision rules and then 
illustrate the rules by a few specific examples 

The first point of note about the decision rules is that many of them 
are behavioral rules, that is, they involve psychological variables such 
as pressure, organizational slack, bias, aspiration levels, and so on 
Thus, the model portrays the behavior of individuals in the firm in 
addition to the flows of cash, production, and information Other de- 
cision rules are based directly upon economic theory Finally, a large 
class of decision rules are what might be labeled “rule-of-thumb” de- 
cision rules These rules represent how businessmen operate, or might 
operate, and are derived largely from the received body of business 
literature These rule-of-thumb procedures are neither optimal nor 
do they necessarily represent the most common business practice 
They are intended to be only reasonably good reflections of ho'?s 
businessmen do, or could, behave, as determined from role%ant texts, 
business cases, etc 

To illustrate the kinds of decision rules employed in the model, ve 
have chosen an example for more detailed discussion For each in- 
dividual in the firm an Index of Felt Pressure vas constructed This 
index is intended to represent the sura total of the various pressures 
exerted upon the individual Specifically, the factors making up the 
index for a salesman arc listed in Tabic 2, together vith the u eights 
attached to each factor 

The^sc represent, more or less, the formal factors affecting a par- 
ticular «alcsman Of course, a largo number of informal factors could 
be added, such as personalitj conflicts with his superior, etc Tlic«c 
cannot be dealt with here Instead, wc note that the foregoing index 
was designed to pro\idc connections between information flows in 
the firm and one kind of behaMoral \anable, namely, prce<=urc 

In this model, a mam factor influencing an individual in the per- 
formance of his job IS the amount of his felt pre‘^«ure JCot all indi- 
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bj other forms of organizational research That is, they can be tested 
m the laboratory or subjected to extensive field research * Thus 
simulation can provide a \ aluable method for question asking” about 
busine®'? behavior 

Simulation maj aho be used to im/y propositions or hypotheses 
that ln^e been or can be ad\anced on more theoretical grounds This 
can be done by con^dering orgamzational effects upon a broader oi 
more comprehonsue «et of -variables than was the ca'^e when theo 
rctical formulations were originally undertaken in a particular di«ci 
p me gain to emphasize a point such a simulation approach permits 
us 0 « u y t e effects of an organization variable on the complete 
u me s sj® cm rather than on a specific part In the process we may 
fnr Z' We shall be interested 

thrnrn!!!^! ^ cr known already accepted, propositions about 
xvhen mtfmnn? + individual decision making remain valid 

related tn r-irif system involving interacting decisions 

flows etc ^ ®*‘gf^’^Jzation ties information 

occur when tb ° ®^PP<^'od for instance that better decisions will 

r.r„: TL“:t 't'r 

cisions for snpnfi,. K mdnidual do 

It does not follow functions and activities On the other hand 

IS u««l to etaluflf necessarily true when cost information 

to otaluate mdn .duals acting an organization hierarchy ■ 

A Specific Simulation Model 
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Table 2 Index of Pressure for a Salesman 


Factor 


Weight 


1 Index of pressure of his supenor (the district 

sales manager) 25 

2 His quota relative to his sales in the past month 40 

3 Sales of the “a\erage’ salesman in his district 

relatue to his sales 10 

4 0 75 + (percentage of his product less than 75% 

of quota) 10 

5 His total quota for the past quarter relativ e to 

his total sales for the last quarter 15 


100 


viduals react in the same manner to pressure Some salesmen meet 
increased pressure by increasing effort and selling more (on the aver- 
age) , others react adversely to pressure and slightly decrease sales 
effort, others react to pressure by borrowing sales from the future 
(convincing customers to overstock) , and still others react by re- 
ducing the variability of sales (calling only on relatively “sure” cus- 
tomers) As pressure diminishes, a phenomenon called “organizational 
slack” gradually develops and results in inefficiency within the firm* 
The rule used for planning provides a second example of a be- 
havioral decision rule in the firm A profit goal is set by the firm as 
a function of past profits If projected estimates do not produce an 
expected profit up to the goal level, then cost c'stimates, sales fore- 
casts, and prices are examined and revised in that order If these 
revisions all fail to produce a satisfactory result, then the goal itself 
IS reduced This proce«s is repeated until a “satisfactorj ” level of 
projected profits is obtained ® The nece^'^ity of re-exammation and 
revi'sion of estimates increases pressure in the firm 

Thc«c two examples illustrate the type of rules u^ed in the model 
of the firm In addition to psj chological concepts, a variet> of bu^i- 
nc'^s rules are inculcated into the model There arc, for instance, de- 
cision rules bj which budgets arc "et, production is scheduled, and 
co^st standards are determined Thc«e parts of the model v^erc designed 


M C>crtnn(lJ G March I142J See al<^ [1-13] 
»Scc [144] 
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Foremen Salesmen 

1. Influence variable manufacturing costs. 1 Make a territory sales forecast 

2. Request revisions In production standards. 2 Expend sales effort. 

3. Bargain with the district sales manager 

* about sales quota 
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measured over many organizational arrangements (i e , over all pos- 
sible combinations of other changes) We have instituted a 2® factorial 
design to do this The measurement of the mam effects in the design 
will correspond to the effects mentioned above ® 

In addition, ve wish to measure the degree to which mam effects 
are dependent upon each other For example, a fast market grovth 
may have an effect only when there is an organization sensitive to 
pressure, and not otherwise The^e are interaction effects and can be 
measured m a factorial experimental design Only the first-order or 
two-factor interactions were considered important m this analysis 
Accordingly, a one-fourth replicate (a complete replicate would in- 
volve 2® = 256 ca«es) of 64 cases was used This was sufficient to 
estimate the main effects the two factor interactions, the block effects 
(below), and to perform an analysis of vanance 
Because it is possible for initial conditions to influence the results, 
and because we want to measure the possible effects of different start- 
ing conditions, we divided the 64 ob'^ervations into 4 blocks In one 
set of conditions the firm was initially profitable, in a second «et 
quite unprofitable, the other 2 blocks represented middle conditions 
Each of the 64 observations mentioned represented a run of our 
simulation model under different conditions (i e , different combina- 
tions of the alternatives) In each run the firm was simulated for 108 
periods (months) The following measures were u'^ed to describe the 
behavior of the firm over time indexes of price, cost, and in\entory, 
dollars of profits, dollars of «ales adjusted for market trend, and a 
summary index representing a compilation of the “felt pre'^sure” within 
the firm 

Results 

The results of the expenment are pre'^ented in detail ehewhere' 
We shall now describe «!ome of the important results 

EFFECT OF HIGH lAFIABILITl IN THE EXTERNAL ENIIRONMENT 
The firm, in a highly variable environment, had loner costs higher 
soles, and greater profits than when the environment uas relatively 
stable High -vanabilitj al'^o increa'icd prc'^^ure withm the finn This 
effect was quite significant and was largclj independent of the other 
alterations in the model 

^or a di-cu<«ion of the experimental de<^gn tonninoJopj and the «pcrific dr-icn 
used, see 1155] Chapters 7 and 10 
’ Charles P Bonmi [791, Chapters 9 and 10 
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possibility of an individual’s resignation from the firm under extreme 
pressure Also, ve might expect that learning or some other adjustment 
mechanisms might tend to dull the effect of \anability 

EFFECT OF “tIGHt” VERSUS "lOOSE” 

INDUSTRIAL E^G1^EERI^G DEPARTMENT 
Strong effects appeared when the mdustnal engineering department 
changed its method of revising production cost standards A “tight” 
industrial engineering department reduced cost in the firm, hut it also 
caused a large decrease in sales Thus, the profits of the firm did not 
change signifi.cantly Hence, we ha\e a counterbalancing effect When 
costs are reduced, pre'^sure upon profits and sales is alleviated, and 
the level of total sales is allowed to fall On the other hand, when 
cost standards were “loo«:e” and costs high, the sales department in- 
creased its efforts to keep up profits In general terms, the effect of 
loose standards m one sector of the organization tended to be counter- 
balanced by better performance in another sector 
This result may be rather surprising although it is not completely 
unknown in bu«ine«s practice Major cost-cutting campaigns are not 
uncommon Neither are major sales and promotional efforts It is 
oftentimes implicitly assumed that the«e acti\nties are independent 
of behaMor m other parts of the firm but, as our results suggest, this 
may not be wholly valid For, e%en when the firm is organized *0 that 
technologicallj the parts are independent, there may be important 
interconnections through the goal-setting procedures in the organiza- 
tion That is, if one part of an organization is concerned largelj with 
an over-all goal (aud does not place primary emphasis upon some 
independent subgoal), then its performance could easily be negatnelj 
correlated with performance in other parts of the organization This 
IS simpl> because, to repeat, better performance by the other depart- 
ments can make achievement of the o\er-all goal earlier and hence 
relax pressure on the gn en department 
This result aho po^es an interesting question about information in 
organizations On the surface, it would «eem desirable to gne indi- 
vidual groups information about the progress of the whole organiza- 
tion so that thej can «ee their contribution to the o\er all effort and 
be motivated to perform better But the result licro is exactly the 
opposite Knowledge of the over-all profit level caused poorer per- 
formance rather than better 

Again, this result mcrelj suggests or hjpothe«izes an organizational 
V ariablc that perhaps has been undulj neglected in small group ex- 
pcnmentation or individual p^chologj studies In the«c studies 
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reduced cost Sales were also affected {increased) when the jirm op- 
erated in a highly variable environment This leads to the hypothesis 
that the effect of contagion is dependent upon the number of levels 
in the hierarchy through which contagious pressure must pass In 
our model, for instance, manufacturing, having fewer levels, was 
affected directly by a change in the amount of contagion, sales, with 
more hierarchical levels, was affected only when variability was also 
present 

Let us use this last result to illustrate the use of the simulation 
model m formulating hypotheses Note that we are suggesting a new 
organizational variable — contagion of pressure — and hypothesizing its 
effects upon the organization Note also the relationship between this 
variable and another organizational variable — the number of hier- 
archical levels and the dependence of the effect upon external condi- 
tions Thus, we ha\e formulated some well-defined propositions which 
could be studied further in the laboratory or in the field These studies 
may confirm our simulation results, or they may disprove them in 
a way that will also increase or deepen our understanding of organi- 
zations 

Conclusion 

Let us summarize briefly what we have done We constructed a 
simulation model of a hypothetical business firm The model relates 
to real organizations m four ways First, the decision rules are pat- 
terned upon received knowledge from the disciplines of economics, 
psychology, sociology, and business practice Secondly, the complete 
model should and does beha\e in ways that are pertinent to at least 
some aspects of real-world business operations Thirdly, we can pose 
questions and formulate hypotheses based upon experimentation with 
the model These hypotheses have potential relevance for real-firm 
behavior They are also formulated so they can be verified by field 
and laboratory tests Fourthly, the model can bo used to test hjpothe- 
ses that have been advanced by others, perhaps in different contexts 
or with simpler models 

We might compare experiments with the model to controlled labo- 
ratorj" experiments with organizations The difference is that wc have 
behavioral decision rules instead of behaving individuals The ad- 
vantage IS that experimentation is feasible and statistical control is 
possible The results reported above indicate the possible value of 
such an approach Of course, none of thc«e results are claimed to be de- 
cisive, they merely suggest where future research is indicated This re- 
search will include more simulation with refined and expanded models 
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THE BEHAVIORAL THEORY OF THE FIRM 
A BEHAVIORAL SCIENCE— ECONOMICS 
AMALGAM 


R M Cyert and J G March 


The Organization a$ a System for Making Decisions^ 

Consider an organization as a system for making decisions In the 
case of a business firm, xve imagine an organization that makes de- 
cisions on price, output, investment, marketing strategy, and so on 
Let us view such decisions as the pnmaiy output of the organizations, 
in the sense that we wish to develop a theory that will explain the 
choices organizations make on such decisions Ve wish to develop 
such a theory by examining the mechanisms used by human organi- 
zations to resolve conflict and make choices To emphasize the con- 
viction that a theory of organizational decision making must depend 
on propositions about human behavior, we have called the theory 
“a behavioral theory of organizational decision making ” It might as 
easily be called the “psychologj or sociolog>’ or politics of choice in 
complex human organizations ” 

It IS reasonable to describe an organization as making decisions 
As a result, it is reasonable to describe an organization as ha\ing 
goals and as haMng expectations about future states of the vorld 


'The rc'circh described here is part of n long run stud> of organizational deci- 
sion making at the Graduate School of Industrial Administration Camepic In- 
stitute of Technolopj It is supported bj grants from the Ford Foundation and 
from the school’s o^vn research funds The research is reported m detail in R M 
C>ertandJ G March [143] 
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Field studies and possibly laboratory studies are also indicated 
Finally, the results suggest fresh attempts at study and theorizing 
about behavior m complex organizations 
In summary, we have a fine hypothesis generating mechanism Thus 
far, however, its main virtue lies in its ability to raise many questions 
that are pertinent not only for management but also for related 
disciplines 
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that organizations are in a general way attempting to be rational They 
are attempting to achieve those states of the world they prefer rather 
than those states of the world they consider less attractive However, 
ve also assume that this effort is constrained by some relatively se- 
vere limits on the cognitive capacity, the computational speed, and 
the internal goal consistency of large complex organizations As a 
result, we can perhaps best characterize this behavioral theory of 
organizational decision making as a theory of an adaphvely rational 
rather than an omnisciently rational system 

Key Concepts in a Behavioral Theory of Organizational Choice 

We can identify four critical concepts that we would use to modify 
the classical axioms of rationality First, the quasi-resoIution of con- 
flict, organizations do not have a simple preference ordering over 
possible future states of the world Second, uncertainty avoidance, 
organizations tend to avoid uncertainty rather than deal with it by 
calculations of expected return Third, problemistic search, search 
decisions are dictated by specific problems rather than calculations 
of expected return Fourth, organizational learning, organizations 
learn from their experiences and modify procedures (at several levels) 
over time We consider each of these briefly below 

QXJASI-RESOLUTION OF CONFLICT 

Any decision-making system of interest is a system for resolving 
conflict over scarce resources An organization is such a system Essen- 
tially, it IS a coalition of participants For purposes of the theory, we 
assume that the participants of the organization have veil-defined 
preference orders The preferences of the various participants are 
mutually inconsistent m the sense that not every participant’s most 
preferred alternative can be achic\cd Thus, if the organization is to 
make decisions, some procedure for resolving conflict must bo dis- 
co\ered It is comenient in many theories of economic organizations 
to assume the conflict is reached by the bargaining a'jsociated vith 
purchasing various factors of production (eg, labor, capital, etc), 
and that once the bargaining is completed the organization has a 
single, consistent set of goals — the organizational objective 
Our ob=iervations on organizations lead us to a different mcv Or- 
ganizations, as VC ob«cr\e them, do not haac a single, internally con- 
sjetent goal at a particular point m time In'^tcad, they cxi^t vith con- 
*:iclerablc conflict and potential conflict What tliey decide at one point 
in time is often apparently inconsistent vith vhat tlicy decide at an- 
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Partly to avoid the anthropomorphic argument, some of our colleagues 
prefer to describe organizations as “information processing system's ” 
Such a description has a number of advantages, but it should neither 
unnecessarily obscure the utility of concepts like organization goals 
and organization expectations nor conceal the general utility of con- 
sidering an organization as a deci'Jion system exhibiting choice be- 
havior In this chapter v.e ^ish to describe a number of models of 
choice behaaior by organizations and to suggest several basic phe- 
nomena that seem to be important to the psychology of organizational 
choice 


Organizational Choice and Rationality 

We have found it convenient to study organizational decision mak- 
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UNCERTAINTY AVOIDANCE 

To all appearances, at least, uncertainty is a feature of organiza- 
tional decision making with which organizations must live In the 
case of the business firm, there are uncertainties with respect to the 
behavior of the market, the deliveries of suppliers, the attitudes of 
shareholders, the behavior of competitors, the future actions of gov- 
ernmental agencies, and so on As a result, much of modern decision 
theory has been concerned with the problems of decision making under 
risk and under uncertainty The solutions involved have been largely 
procedures for finding certainty equivalents (e g , expected value) or 
introducing rules for “living” with the uncertainties {e g , game theory) 

Our studies indicate quite a different strategy on the part of organi- 
zations Organizations avoid uncertainty They avoid uncertainty in 
two major ways First, they avoid the requirement that they correctly 
anticipate events in the distant future by using decision rules empha- 
sizing short-run reaction to short-run feedback rather than anticipa- 
tion of long-run uncertain events They solve pressing problems rather 
than develop long-run strategies Second, they avoid the requirement 
that they anticipate future reactions of other parts of then environ- 
ment by arranging a negotiated environment They impose plans, 
standard operating procedures, industry tradition and uncertainty 
absorbing contracts on that environment In short, they achieve a rea- 
sonably manageable decision situation by avoiding planning where 
plans depend on predictions of uncertain future events and by empha- 
sizing planning where the plans can be made self-confirming through 
some control device 

We assume that organizations make decisions by solving a senes of 
problems Each problem is solved as it arises Then the organization 
waits for another problem to appear Where decisions vithin the firm 
do not naturallj fall into such a sequence, they are modified so that 
they will do so 

This assumption of a fire department organization is one of the 
most conspicuous features of our models Under a rather broad class 
of situations, such behavior is rational for an organization ha^nng the 
goal structure nc have postulated Under an e\en broader set of situa- 
tions, it IS likely to be the pattern of bchaMor that is learned b> an 
organization dealing with an uncertain world and quasi-rc«ohed goals 
It will be learned because, by and large, it will permit tlie organization 
to meet the demands of the members of the coalition 

Cla«<5ic models of oligopoly ordinarily assume that finns make «omo 
predictions about the beha^^o^ of thoxr cn\ironmcnt, particular!} 
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other time What is decided m one pait of the system is often appar- 
ently inconsistent with i\hat is decided in another part Instead of a 
single overriding goal, organizations have a scries of more or less in- 
dependent goals Instead of a single decision center, organizations 
have a number of decision centers, each dealing with some sublet of 
the organizational goals 

Specialization and delegation are u'^ed to reduce the complex con- 
flict situation facing the systems as a whole into a senes of simpler, 
less conflicting situations The organization dnides its decision prob- 
ems into subproblems, but it doe* so under circumstances m which 
there is no guarantee that the conflict will be thereby resolved There 
IS no parantee that local decisions satisfying local demands will nec- 
^sari j provi e a joint decision satisfying all demands on the sjstem 
requires mechanisms for facilitating o^er-all 


wiechanisms First, the u«e of aspiration- 
an asDiratinn 1 ^ for choice actually used by the systems take 
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problem of price and product ()ii ility and then to iiroehie tion eosls 
The neighborhood of oxii-ting policy rule (rule 2) mhibits the move- 
ment of the organization to riuhcnllj new nlternntives fixeept uneler 
circumstances of considerable search pressure) Siirli an mhihition 
maj he explained citlicr in terms of some unelerljmg org mizatioiml 
assumptions of contmiiit} in performance functions or m terms o( the 
problems of conceiving the neljiistmcnts required lij rnihnil shifts 
It hen search, using the simple causal roles js not immeihiiti Ij sue - 
cessful, we assume two elev clopmenls i irst, the orgam? vtion u-es in- 
crca«ingl\ complex (“di'tnnt’ ) search f-cconil, the orgiimznlion mtro 
tiuccs a third search rule (3) penreh m orgnmziitimmllj vulnernWc 


areas 
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those parts of the environment represented by 

customers, and other parts of the organ.rat.on C“‘a.nl 5 such aonud 
erations are important to any decis.ons made by the firm. Our stud 
lead us, hovever, to the proposition that firms w.ll dev.se and negot. 
ate an environment so as to eliminate the uncerta.nty. Rather than 
treat the environment as exogenous and to be predicted, they see 
ways to make it controllable. . 

In the case of competitors, one of the conspicuous ways in whicn 
this is accomplished is through the establishment of industrj-^y e 
conventional practices. If “good business practice” is standardized 
(through trade associations, journals, word-of-mouth, external con- 
sultants, etc.), we can be reasonably confident that oil competitors 
follow it. We do not mean to imply that firms necessarily enter into 
collusive agreements in the legal sense. Our impression is that fre- 
quently they do not. But they need not do so to achieve the same ob- 
jective of stability in competitive practices. 

In a similar fashion, the internal planning process (c.g., the budget) 
provides a negotiated internal environment. A plan w'ithin the firm is 
a series of contracts among the subunits in the firm. As in the case of 
industry conventions, internal conventions are hyperstable during the 
contract period and tend to be relatively stable from one period to the 
next (e.g., in resource allocation). As a result, they permit each unit 
to avoid uncertainty about other units in making decisions. 


PROBLEMISTlC SEARCH 

The theory of choice and the theory of search are closely inter- 
twined. Necessarily if we argue that organizations use acceptable level 
goals and select the first alternative they see that meets these 
goals, we must provide a theory of organizational search to supplement 
the concepts of decision making. In our models we assume that search, 
like decision making, is problem-directed. By problemistic search we 
mean search that is stimulated by a problem (usually a rather specific 
one) and is directed toward finding a solution to that problem. In a 
general way, problemistic search can be distinguished from both ran- 
dom curiosity and the search for understanding. It is distinguished 
from the former because it has a goal; from the latter because it is in- 
terested in understanding only insofar as such understanding contrib- 
utes to control. Problemistic search is engineering rather than pure 
science. 

With respect to organizational search, we assume two major things. 
(1) Search is motivated. Whether the motivation exists on the buyer 
or the seller side of the alternative market, problemistic search is stim- 
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where G is the organizational goal, E the experience of the organiza- 
tion, C a summary of the experience of comparable organizations and 
02 -1- 03 = 1 The parameters in this goal adaptation function are 
important attributes of the organization 03 reflects the organization’s 
sensitivity to the performance of competitors or other comparable or- 
ganizations Oi and 02 reflect the speed at which the organization re- 


vises goals in the face of experience In some cases, we will want to 
define two values for aa, one for when comparatiie experience exceeds 
the organization’s goal and a different one for when it is below the 
goal Similarly, we may w ant to allow the effect of the organization s 
experience to depend on whether it exceeds or is below the goal 

Just as organizations learn what to aspire for in their environment, 
they also learn to attend to some parts of that environment and not to 
others One part of such adaptation is in learning search behavior IVe 
will consider such phenomena in a moment Here we wish to note two 
related, but different, adaptations First in evaluating performance by 
explicit measurable criteria, organizations learn to attend to some cri- 
teria and Ignore others For example, suppose an organization subunit 
has responsibility for a particular organizational goal Since this goal 
18 ordinarily stated in relatively nonoperational terms, the subunit 
must develop some observable indices of performance on the goal 
Among the indices objectively available to the subunit, which will be 
used? Observation suggests this is a typical ca'e of learning Subunits 
in the short run do not change indices significantly But there arc long- 
run shifts toward indices that produce generally satisfactory results 
(1 e , in this case, usually show the subunit to be performing well) 
Second, organizations learn to pay attention to parts of their en- 
vironment and experience and ignore other parts M e a\ e assume 
parameters m the goal-adaptation function reflecting the sensitnitj 
of the organization to past goals, past performance, and external com- 
parisons These parameters are not fixed We would expect them to 
change oxer time so as to produce results (in the form of goals) that 
are satisfactory to the important groups in the eoalition At the same 
time, we hax e represented by C m the goal-adaptation function a mm- 
marj description of comparable organizations Concealed in such an 
abstract form is organizational learning with rc=pcc o w la is 
erly comparable With which attributes of which organizations should 
wo compare our-ehesi Although in a rclat.xelj shor -run mode we 
might reasonably consider fins fixed, wc would expect that in the long 
run we would require a model m winch such attention factors elianged 
Finally, if we assume that search is problem-oriented we must abo 
assume that search rules change Most simplv, what we require in the 



296 INTERDISCIPLINARY PERSPECTIVES 


The motn ation to search m vulnerable areas stems from tv, o things 
On the one hand, the exist^^nce of organizational slack \\ill tend to lead 
search activity in the direction of slack parts of the organization On 
the other hand certain atti\ities m the organization are more easily 
attacked than others simply becau<?e of their power position in the 
system One general phenomenon is the \ulncrability of those activi- 
ties in the organization for which the connection with major goals is 
difficult to calculate concretely (e g , research and development in 
many firms) In either case a solution consists cither in absorbing 
slack or in renegotiating the basic coalition agreement to the disad- 
vantage of the weaker members of the coalition 


ORGANIZATIONAL LEARNING 

Organizations learn To assume that organizations go through the 
same proces'es of learning as do individual human beings seems un- 
necessarily naive But organizations exhibit (as do other social insti- 
tutions) adaptue behavior o\er time Just as adaptations at the indi- 
vidual level depend upon phenomena of the human physiology, or- 
ganizational adaptation uses individual members of the organization 
as instruments But we believe it is possible to deal with adaptation 
at the aggregate level of the organization, m the same sense and for 
e same reasons that it is possible to deal with the concept of organi- 
zational decision making 

We focus on adaptation with respect to three different phases of the 
process adaptation of goals, adaptation in attention rules, 
^ We assume that organizations change 

goa s, s ift their attention, and revise their procedures for search 
as a function of their experience 

which we deal are in the form of aspiration levels, 
terms fv. ^ general case— search equivalence classes In simple 
are a 'nnmK^^^f^ ^ dimension of organizational goals there 

of shift.; m values, cntical that is from the point of view 

to exnenp ® ^ategy These values change over time m reaction 

to experience, either actual or vicarious 

period arpT^f organizational goals in a particular time 

period (9\ organizational goals of the previous time 

pre™ J nerf to that goal in the 
respect to th” ’ ^ experience of comparable organizations with 

w a e rf?' tune period Initially at 

least, we are inclined to assume a simple linear function, 

Gt = -f + 03 C,_i, 
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FIGXJItE 1 Organirational deci*ion process m abstract form 
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models are considerations of the following tjpc When an organization 
discovers a solution to a problem by searching in a particular way it 
will be more likely to search m that way in future problems of the 
same type When an organization fails to find a solution by searching 
in a particular way, it will be less likely to search in that way in fu- 
ture problems of the same type Thus, the order in which various al- 
ternative solutions to a problem are considered will change as the or- 
ganization experiences succe'^s or failure with alternative^: 


The Basic Structure of the Organizational 
Decision hfaking Process 

We have described four basic concepts that seem to us fundamental 
0 an un erstanding of the deci'Jion-makang process in a modern, large- 
sca e usiness organization The quasi-re^olution of conflict, unccr- 
ain y 9-voi ance, problemistic search, and organizational learning are 
central phenomena with which our models must deal In our judgment, 

hirnZ ^ involving 

that snm language of a computer program It is clear 

solutZ. Z f ‘'''= ‘0 4rc.cntat.on »ncl 
conveniPTiHv general structure of the process can be 

m Its most generITto™ ,rF.g'’7 

showraLtactirthtltep b!“Srd‘''° 

we have by-step decision process For convenience, 

past decisions Since receiving feedback from 

IS arbitrary Start >i f ^ ecision process is a continuous one, this start 
of the figure shous th sequence 

specZ itL lJ the firm .rth respect to a 

using other eonl« ^Pacific goal Other decisions by other subunits 
tions among the subunitT™ connec- 
mental feedback and (wh ™‘’ are secured by the environ- 

At the same Ce <7“ >>7 expanded search 

relation between the h shows (by the vertical columns) the 

process flow chart At a 

sented in a decision concepts is repre- 

specific decision in a sneem^*™® structure Obviously, when a 
scription of the process innst'’h '“Psidered, this abstract de- 

content substantially elaborated with specific 
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group, and ^^lthout major alteration to many departments m a mod- 
ern retail department store 

The model predicts the department’s decisions -uith respect to the 
follow mg 

1 Sales forecasts (total amount by season and by month) 

2 Advance orders (total amount) 

3 Reorders (timing and amount) 

4 Regular pricing (for each item) 

5 Sales pricing (for each item) 

6 Markdown pricing (for each item) 

To test the model the beha\ior of the department was obser\ed in a 
period subsequent to the period o\er which the model was generated 
The following results w ere obtained 

1 Nmety-fi\e percent of the monthly sales estimates were predicted 
to within 5% 

2 For the four seasons in which tests were feasible, one advance 
order prediction was within !%>, two were within 10%, and one was 
within 20% 

3 No data available to test the reorder predictions 

4 In an unrestricted random sample of 397 items, the regular price 
was predicted correct to the penny 95% of the time 

5 In an unrestricted random sample of 58 items, the sale price was 
predicted correct to the penny, 96% of the time 

6 In an unrestricted random sample of 159 items, the markdown 
price was predicted correct to the penny, 88% of the time 

In general, we conclude that it was po'^sible to develop a model of 
organizational decision making that substantiallj simulated some 
(though by no means all) of the major discretionary decisions of this 
organization 

MODEL 2 OUTPUT DETERMINATION IN A DUOPOLI 
The model was developed by Cyert, Feigenbaum, and jMarch^ The 
duopoly con'Jidered was the Amencan can industry The industry is 
substantially dominated by two firms (American Can Company and 
Continental Can Company) Originally (early m the century) it was 
essentially’ a monopoly of American Continental represented an off- 
shoot On the basis of these facts, w'c formed a senes of hy'potheses 


See [143], Chapter 5 pp 86-99, and [1443 
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Three Models of Organizational Choice 

To illustrate the application of such general concepts to the de- 
velopment of models of organizational decision making, let us de- 
scribe briefly three different models built upon the theor>' Each of the 
models has a different purpose Taken together, they suggest both the 
range of relevance of the concepts and <iome of the limitations on 
their use 

Each of the models is m the form of a computer program, although 
some cases it would be possible to present them in the form of dif- 
equa ions The analyses hare been made by simulation rather 
of nrmJn^^’ 1 “I’f™ The first model is a model 

DoCn riensT »> one department of a large metro- 

the orcanir 1 based on close empirical observation of 

ttions 0 tt" made between the pre- 

The second mod T” ^ “d the actual behavior of the organization 
lean duonolv the ° ™ output determination in a major Amer- 
about the orknir'?" '"'^uet'y It is based on theoretical assumptions 
the toe sZ "!h ‘'"'“'Z “ eompanson is made behreen 

time senes The third' actual observed 
determination It is an abskaet’* 

oision making m an American 01 , 8 ” '™ '>''S“>^ut.onal de- 

MODEL 1 PRICE AND OUTPUT DETERMINATION 
A DEPARTMENT STORE 

isation BtudiedTs'*oM''demrt^ Moore ' The organ- 

The firm invohed iq ^ ™ent m a large retail department store 
most purpoees) of ° oligopolistic market consisting (for 

into several merehpnrivt downtown stores The firm is organized 
departments The firm groups has several 

^ave studied, ^ith var^tner ^ departments We 

decisions in about a draen intensity, the price and output 

have chosen one denartmoTit f ^ '*0P“rt'nents From these dozen we 
model of its decisions Tn ^^^“'^^stigation and developed a detailed 
for the one department decision processes described 

to other departments in ih ^ generalized with rather trivial changes 
more substantial chanerpo + ^^2® “®^®handising group, with somewhat 

^ ^ departments outside the immediate 

= See [143] Chapter 7, pp 12S-148 
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effort to be expended and the amount of imestment to be made m 
sales promotion 

Associated T^ith each of these decisions is a set of relevant goals 
The organization relates each decision (at least in the first instance) 
■\Mth its oun set of goals Insofar as po<!«iblc, deci'^ions ^nthin one de- 
cision area are made only nith respect to the immediately relevant set 
of goals The primary interconnections among goals come through feed- 
back and expanded search ^\herc local goals cannot be achieved 
Thu'5, we ha\e three sets of goals (1) A profit goal The profit goal 
IS an aspiration lex el -nith respect to profits It is connected most di- 
rectly with the pricing decision (2) A set of inventory and production 
goals The imentory goal is in the form of minimum and maximum 
limits on inxentory size relatuc to sales The production goal is a pro- 
duction smoothing objectixe m the form of constraints on \ariation in 
output level The mxentory and production goals are related immedi- 
ately to the output decision (3) A set of sales goals We consider three 
kinds of sales goals The organization has aspiration lex els for market 
share and for sales It also has a preference for maintaining or improx- 
ing (i e , haxing a relatively lower price) its rclatixe pnee position 
Because the decision process is segmented into three sets of deci- 
sions each having its o^n set of goals, it is conxenient to think of the 
organization as being departmentalized into three subdixisions These 
subdixisions — pricing, sales, production— operate relatixely independ- 
ent of each other Each makes decisions independent!}, subject to a 
fex\ cross departmental pressures 

Each decision is made on the basis of feedback from past results 
The organization adjusts goals and procedures on the basis of such 
feedback The organization uses search to solxe problems ^^hen prob- 
lems exist, avoids search ^hen problems do not exist In fact, at the 
most general level, the decision process m each department of each 
firm can be described as shoxxn in Fig 2 
The model has not been analyzed in detail as jet Since it mxolxes 
many parameters, the first major task of analjsis has been to dexi^e 
a procedure for determining the properties of the model and its sensi- 
tixnty to xariations in certain parameter xalues The first stages of 
that analjsis haxe been completed It indicates that «uch output as 
profits, market shares, prices and imentones are particular!} «ensi- 
tixe to a fe^ key parameters, but it is not clear ^\hether that mforma 
tion can be u«ed to simplify the model The second major ta«:k is the 
comparison of the output of the model with real-world data The model 
generates time senes of decisions (and consequences of decisions) 
that can be compared xMth actual senes for direction® of moxement 
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about differences between the organizational decision making m the 
two firms We then simulated their decisions in a market ha\]ng the 
apparent demand characteristics of the period from 1913 to 1956, and 
observed the share of market gained by the hvo firms and their profit 
ratio over that period 

The resulting time series are compared with the actual time senes 
obtained from Moody s Industrials In general, the time senes show a 
rather surprising fit to the actual data See [144], pp 81-95 

MODEL 3 A GENERAL MODEL OP PRICE AND OUTPUT DETERMINATION 

dente®" n feprescnt attempts to predict specific 

cffmts < "'’“I They are tno of a number of such 

model nf owever, that we wished to construct a more general 

Tut itl to rr Such a model should be sus- 

Xh to en!ll * f ® >■> framework within 

ture that 13 specific models Optimally, it should provide a struc- 

n haul rth™"* of organizations and depends 

tions S*c:„dir I'rould? 

of organizations and »b P'™'*' 8onoral propositions about families 
ditionf ‘0 oertam environmental con- 

termmation uirlarse mod * of price and output de- 

by Cohen Cyert March and r'T“''“‘‘on The model was developed 

scribe the model in detail Ithas^r ^^^’ 

on any computer avsio™ n* " * programmed in gate for analysis 
s.on proce^o tZl it'"" “ However, the deci- 

The orgamzatml mi™ *sonbed in gross terms 

The price to be chareed^^f each time period (1) 

most models of olieonnl firm’s product is determined As in 

not simply the r^iront viewed here as a decision variable, 

to be produced durin/th^ *>f market mechanisms (2) The output 
decides hovv much of^fb?^ organization 

brief future time period \ produced over a relatively 

IS chosen The orfraTiT 7 a+ i sales and marketing strategy 

a decision on the amount of sales 

* For example G P E Cl 1. 

d-eloped s model fetrC” 10 PP 253-267 and [127]) has 

pie attributes of tho account the decisions of a bank Gnen some sim 

for each account and m what a which stocks will be purchased 

diet the decision making behavif«r'*°f ^ Haines has developed a model to pre 
a complex buemees game ° ^ laboratory organization a team playing 

®See [143] Chapters pp 149-236 
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ORGANIZED DECISION-MAKING A PROPOSAL 
FOR STUDYING THE INFLUENCE OF 
ENTREPRENEURIAL AVERSIVENESS TO RISK- 
TAKING ON BUREAUCRATIC STRUCTURE 


James E McNulty 


Introduction * 

The character of recent empincal research on organizational ques- 
tions has taken t^o paths On the one hand, v,e ha\e more or le«s 
global approaches Here one might cite in the recent literature the 
study of Guetzkow and Bo^ves [240] or, perhaps, as a more ■n\ad ex- 
ample, the organizational ':imulations earned on at the RAND Cor- 
poration (Gei'^ler [212]) 

On the other hand, we ha\e had some highlj focu'^ed studies of ques- 
tions on specific organizational questions The experimental reports of 


1 The theoretical economics work imderlj ing this paper was done m the mam 
during the Summer of 1961 under a grant from the Ford Foundation funds ad- 
ministered by the Wharton School of Finance and Commerce Research design 
ideas ere dei eloped while the author held a Ford Foundation Facultj Fellow 
ship which he spent m the Department of P’jchology of the Uniier‘'it5 of Penn 
S3 llama The preiious empirical work alluded to in the text was done under a 
grant from the Bureau of Buxine'S and Dconomic Research, Southern Section of 
the Unii ersit3 of California The first draft of the paper itself was prepared under 
the aUTUCcs of and for the first Seminar m the Social Science of Organization 
spon'^ored b3 the Ford Foundation and held at the Uniier«it3 of Pittsburgh in 
June of 1962 Special acknowledgment is due to Dr Murray A Gej«Icr of the 
RAJ^D Corporation for making a number of helpful cntici«m3 and comment** 
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figure 2 Decision process m each department 

tioniTlteltogief differentiation of organiaa- 

eaniLZ"^^^^ '™'’' -™P'^. d-fforent or- 

to be able to adaot relni strategies, the organizations seem 

direct attempt has to ‘heir environment) , but no 

industries tnado to link the model to specific firms or 


ImvhcaUon. for the Study o) Choice tn Complex Orgameahons 
underlying th™ mdirate 

organization as a basuT^ ^r reasonable and fruitful to consider the 

2 They suggest thatTn i 

form for models of ortra simulation models are a convenient 

3 They provid ^ organizational choice 

zational choice will be^an^^ ^ useful theory of organi- 

ory, and that it will hav^ rather than a purely rational the- 

ponents ® Psychological as well as economic com- 
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implied in the early ^ork of the economist Frank Knight ([318], 
1946 reprint) 

Knight was concerned especially with the likelihood of response er- 
rors made by the managerial subordinates of his entrepreneur ([318], 
p 311) He also seemed to feel that, e\en if the entrepreneur himself 
were not concerned, his financial backers would be and would ef- 
fectively prohibit any real delegation of authority with respect to 
resource allocation to financially nonresponsible managerial subordi- 
nates of the entrepreneur ([318], pp 297 ff) Thus on two counts — 
risk aversiveness on the part of the entrepreneur, and/or a similar 
aversweness on the part of the financial backers of an enterprise — he 
looked forward to problems connected with the delegation of authority 
to subordinate (Knight called them “hired”) managers and, hence, by 
diminishing returns reasoning, finite limits on the size of business 
enterprise 

All of this has a certain ring of reasonableness from a number of 
points of view From modern psychophysics we know that individual 
responses to signal stimuli are widely distributed for a variety of rea- 
sons including purely perceptual characteristics of the individual the 
frequency of presentation of the signals against “noise” backgrounds, 
and the character of the payoff matrices confronting individual sub 
jects The latter force, moreover, was long ago noted qualitatively in 
the business literature by Gordon [230] 

Similarly Dean [158] and others have made us aware of the pres- 
sures which frequently bear on top managements to meet a normative 
profit standard dictated by the performance of similar firms and in- 
dustries, if not by larger classes of firms Moreover since the norms 
usually represent averages a management may try to make the aver- 
age rather than entail the risks frequently associated with going above 
the average 

Finally, the annals of business literature and the experience of the 
author are replete with examples of interference by investors in an 
enterprise, particularly by institutional investors in fixed income obli- 
gations, to insure that capital will be preserved and obligations met 
Generally speaking, the result of such interference is tighter control of 
the operating affairs of the enterpnse This of course, is roughly what 
we mean by the term “centralization ” 

The author had on hand some data on organization changes in a 
group of Southern California growth companies (McNulty [384]) 
Some financial data on the publicly held firms in the group were ob- 
tained It w as then possible to make some compansons betw een changes 
in over-all financial structure and changes in global organization 
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Cyerf, March and Starbnck [145] on bias and conflict in organiza- 
tional estimation are examples of this kind of work The ^\ork started 
by Bavelas [52] on the effects of communication patterns in task sit- 
uations and carried on by others (Leavitt [333]) is another example 
n f ^ ^ statement to say that global research procedures 

ave en e to go hand in hand with problems of organization struc- 
urc and more finely focused research with questions in the area of 
participant behaiior Increasingly, hmveaer, exceptions must bo taken 
0 IS s a ement especially with the development and use of man- 
machine simulate procedures for research 

cerned Ii.th the effects on key organizational contours of entrepreneur- 

W the arT risk-taking This concern, 

Lp put us in the global-approach 

for us at leasl*' t global approaches have turned out, 

the effect! of aver!?* ° '“"ubie value m testing hypotheses about 
Structural organizational" suggest for our essentially 

encompassing NeverthelesTIt Im f "’"ch is somewhat 

which risk aversivonoc ^ amounts to a controlled experiment in 

recommended Procedure^i^o^irs^f study ""Tr 

sis development Vnd''thfreai','lf.“f'°"* describes our initial hypothe- 
kjpothesis was mif tl of a rough global test to \\hich the 

‘urns out, diamctacaHv “ more advanced and, as it 

be to outline the eI^ents‘’„';T"’'*'^ main task 

kj^pothesis The conclud ® of a more decisive test of the ne\\cr 
for certain other areas discusses some of the implications, 

Sl^cly utted testing nroecHu of a validated and exten- 

re of the type proposed 

The Idea of 7'’"™'““''°" 

risk avoidance has"bMnTpeit''”™™*‘° "‘niotures for purposes of 
as discussions of efficient arising m such diverse places 

cient financial management^^Vf^ economies and treatises on the effi- 
thor’s knov, ledge, howe\er th° business enterprises To the au- 
ti\e assertion relatine tn hoL ^ ^ statement of the idea as a descrip 
^vior on the part of the decision maker is 
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responses” of organizational participants to bureaiiciatic rules The 
implication is that tight contiol of an organization from the top is not 
likely to reduce the risks ^^hlch arise from peculiar responses and ac- 
tions of organizational participants On the contrary there may uell 
be a compounding of errors with severe effects on the goals of the 
enterprise 

This latter notion is indeed borne out by recent investigations of 
stochastic programming problems in operations research Here ri^k 
and uncertainty arising both from the characteristics of the external 
vorld and from nithin the enterprise have been considered at «ome 
length The basic observation that has been made is that program- 
ming matrices vvho'=e coefficients and/or parameters are in fact ran- 
dom variables lead to distributed pajoffs, the extent depending upon 
the dispersion characteristics of the random variables and al«o upon 
the number of them 

A first corollary is that we expect a decline m expected pa>off vith 
a symmetrical increase m the dispersion of a random variable con- 
tained in a programming matrix (Quandt [443]) Of perhaps greater 
importance is a second corollary observation that the addition of an 
independent random variable to a programming matrix (such as is 
the de facto effect of greater centralization) results m the decline in 
the probability of some planned pajoff obtaining This will be the 
case when resources and outputs are not perfect substitutes for each 
other (Jensen [297] ) 

Hence risk aversion should lead an informed top management, oper- 
ating under the usual pressures for a respectable relative profit per- 
formance, to arrange things such that planning matrices are appro 
priate (1) to the management’s aversiveness to risk, (2) to the sub 
jective probabilities associated with profit expectations chosen for 
planning matrices of different sizes, and (3) in view of a not unlikelj 
requirement for trading income for risk the economic consequences of 
smaller planning matrices One expects penalties with smaller opera- 
tions of course because of various kinds of “indivisibilities” in tech- 
nique and equipment 

Such action will lead to product and/or geographic diversification 
as a means for dealing with uncertainty Or it may lead simply to 
what March and Simon have called “self-containment” of organiza- 
tional units But the outcome is, in the present context not very im- 
portant, except for reasons of experimental convenience ‘=ince in either 
case the effect on organization structure and organized decision-mak- 
ing is easilj demonstrated to be a more decentralized bureaucratic 
structure [383] Thus we arrive at our revised hypothesis concerning 
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structure The working hjpothe'sis was that those enterprises which 
became more debt ridden during the period co\ered by the study of 
organization change would also show ob\ious signs of increasingly 
centralized management and mcc versa 
Admittedly not all holders of fixed income obligations undertake 
to interfere m the affairs of an enterpri«?o and not all equity in\estors 
are passive It must be conceded morcoYer, that subjectne estimates 
0 ns and degree of aversi\ ene'ss to risk are likely to vary among 
inves ors Finally the gross organizational measures which were used 
n e comparison c g , those designed to get at changes in centrahza- 
least^^ ^centralization of management, Yvere equiYocal to say the 

problems of expenmental design, we entertained hopes 
tor\ indir-Rf rmatory to the hypothesis However, what confirms- 
if thp phnri beset by contradictions We found that 

the debt and “ P'efP taken as a whole, then 

at least arlarH’";." 
eeX of Stet IToTr 

echelons in thr. fo c companies Yvhich added management 

traX staff ut: 

tion by ton manacemen/t '°"™‘ttp“ and/or reported more ntten- 

change and changes m the ’'p'^tionship between debt 

a relatively stmntr * '^*^her of management echelons indicated 

pemta to Tn hS::: 

“g hjpothesis which encendo ^‘“"“etncally opposite to the work- 
is the suggestion at least tharn* That is to say, there 

ful as a mechanism fnr i of management is use- 

At this t * risK avoidance 

data, presumably via a b' faced with the choice of gathering more 
hand reconsidering his ^ ®^6nmental procedure or, on the other 
pirical investigation The^^tT”^ flrmking before trying further em 
•'IS now to be developed and chosen, giving the hypothe 

be discussed below ’ ^K^sting the investigative procedure to 


Response to Internal ani External Sources of Rtsl 
In their summary of the work nf ti, , 
bureaucracj, March and s;»Tva * sociologists on the subject of 

IIio likelihood of “unanticipated 

® [367], pp 34_37 
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risks anti also by the usual rcwani structures ^^c have come 

to a'J'^ociatc vith top management action in an uncertain vorld 

In addition, it uould be desirable for purpo<5os of control to offer 
subjects the same set of choices presumably a set of organizational 
choices differentiated b> the dimensions of the programming matrices 
ascociated ^\lth each choice The implication of planning-matri\ dc- 
compo'^ition obMou'^ly needs careful investigation Although one might 
not v\ant to treat the subjects like Professor Skinner’s rats, there is 
a clear need for uniform treatment of the subjects and for appropriate 
orientation 

What v,e arc suggesting here is a set of experimental games to be 
played b> a group of subjects operating under specified conditions 
Although the mam object is to note organization choices, as defined 
above, it ■would seem desirable first to pre'^ent the experimental prob- 
lem simply as one of choosing among monetary gambles with the 
size of payoffs and the a««ociatcd probabilities corresponding roughly 
to those in the subsequent “organizational game” Each player would 
be offered a percentage of his winnings This problem could be run 
several times with initial “kitties” of varying amounts being presented 
to the several subjects The objects of such a preliminary procedure 
would be two First, to gam pristine information about the reactions 
of subjects to monetary risk situations in changing economic circum- 
stances, and, second, to gam information which would reveal any 
utility or disutility associated with a “real life” as compared with an 
obviously simple gambling situation 

With the completion of these preliminary investigations, the organi- 
zational game senes would be presented to the subjects The precise 
problem would involve the choice of a single, large planning matrix 
with a large, but low, probability payoff, or groups of smaller sized 
matnees with smaller, but higher, probability payoffs One would 
want to run the organizational game series initially along the lines 
of the preliminary monetary gambling problem, with strictly sym- 
metrical monetary payoffs, each subject in isolation from any other 
subject, and one play per specified “kitty ” 

If the mam experiment is to be meaningful, however, it would ceem 
necessary to introduce certain complexities into the rules of procedure 
The first of these would be a nonsymmetncal reward structure, a« 
seems to be true of the environment in which contemporary business 
managements operate Second, the reward and penalty base ought to 
be expanded to include, especially (1) exclusion from the game if 
lo«'!es exceed certain amounts, (2) special bonuses or status symbols 
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the relationship between entrepreneurial risk aversiveness and bu- 
reaucratic structure, namely, that risk aversiveness should lead to de- 
centralization 

Three remarks should be made at this point, since they will have 
a earing on any reasonable test of the revised hypothesis First we 
mus pom out that there are likely to be differences in risk a\ ersive- 
na ural or induced, among managements and, therefore, 
^ respective characters of bureaucratic structures de- 
ecomminr +T issue here is, in the jargon of 

formnnpv’ entrepreneurial marginal utility function 

preneurs nut expect certain broad similarities among entre- 

everv reat^nn ^“^^ronmental and cultural considerations, ve have 
A seconTnn f differences in detail [154] 

risk for mvpn differences in aversiveness to 

SIS here ’would be thatTanr particular hypothe- 

bases would be less risk avpr^^T^^® operating from larger resource 
would be the case if thp r ^ programming matrices than 
[209]) This hvpothpcK. smaller (Friedman-Savage 

would be centralized to tho necessanly mean that bureaucracy 
more likely out of t management echelon It seems 

tation would be larepr <^ontrol” considerations, that the manifes- 
Thirdly m practice’ centralized major operating units 

bureaucracies among enternn^^ differentially decentralized 

aversive and whose resmti-L i!^ managements are equally risk 
reason for these expected approximately the same The 

siderations of the extern 1 is that a number of other con- 

operate are hkely to have anT„fl“l given enterprises 

also the characteristics of **muence on bureaucratic structure and 
influence of one or two fact ^ of enterprises ® Hence the 

ment to risk and size of re aversiveness of top manage- 

tions of real-hfe phenomena*^^*^^^ base, may be obscured m observa- 


A Model to Te^tt //iv rr ^ 

„ ^ ^w^^-cprenewnaf Risk Aversion 

-tlow then do we put our 

to the test’ Clearly one mmt fi" entrepreneurial risk aversiveness 
the state of risk aversivenes ^ an unambiguous measure of 
from the behavior of snKvo / measurements must be taken 

subjects existing m a ^orld characterized bj 


» See [3S3] 
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!March [2476] as to whether the organization should bo treated as 
the usual economic monolith, or, as the> suggest, as a sociological 
example of an n-person game 

As far as still broader questions of bu'^inc'^a bchaaior arc concerned, 
strong confirmatorj’ findings would be mo-^t significant from the stand- 
point of predicting market, financial and other policies of an enter- 
prise, once its bureaucratic structure has been ascertained Thi« pos- 
sibility was ad\anccd, then apparcntlj partially rejected by Cjert 
and ^larch * Neacrthele«s it is something which, as March and Simon 
ha\e implied, under certain condition^ "ought to be For this reason 
the prospect seems worth pursuing 

The realization of either benefit would, in the writer’s opinion, make 
the proposed experimentation worth while Realization of both would 
indeed be a "breakthrough” for a science of management 


* [HI] and [145] 
5 [3673 pp 142 ff 
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for continued "winning of planned profits” and retention of earnings, 
and (3) information on the performance of other subjects 
There are Ee\eral criticisms to be made of the investigative proce- 
dure vhich we outline here For one thing, our subjects are likely to 
be college students rather than business executives There may be 
real personality differences between college students and business 
executnes as far as incidence of nsk aversiveness is concerned 
A second and related point is also not new Our simulation of real- 
10 pre>-euros during the organizational gaming senes is assailable on 
e grounds that exclusion from the game, etc , will not have the same 
possibihtj of loss of job on an operating 

Tins IS a third criticism which also invohes personality 

exocut, '’‘'ehhood that the population of top 
mands of ^ preselected for responsiveness to the de- 

Tc hmlwout students Such preselection is 

rancora n i™ recruitment and ad- 

couhUttemm fannliar Although one 

purposes of subjects on this basis and split them for 

be to wcLon any ob- 

of bureaucratic aversion to risk and behavior in terms 

of djsfunctional Iich'iT^ choices We should expect a greater amount 
'li«cu«cd should be tho'sul>j'c°cTot'“'*"r 

pact on the tahditv of ^ ' auxiliary studies so that their im- 
^ of the mam experimental results can be assessed 


Possible Experimental Results 


the happj thought tliat'orr e" haie not yet been run In 

mo't would wc ha\e? '‘ponments were run successfully what at 

There Would appear to Iw + 

rcle\ant to organization m ^oiportant benefits, one directly 

tion« of bu'ine«i bohaMor *F other releaant to broader ques- 

an'-wer to tlic quc^tlon of have a reasonably direct 

pristine or induced In n nversiveness to risk, either 

prevailing on the contomnoral^''*?*''^^ roughly analogous to tho'C 
bearing on the character of I ^ “^sincss scene, has any important 
subject® Such a direct ans structures as chosen by our 

c\i®tcnce or ab'cnce of what^H turn, throw light on the 

the “dominant utility functi elsewhere [3S3] has called 

speak to the important moHm*! i ”” enterprise It would thercbj 
I methodoIoRical question raided by Cjcrt and 



0RGAX*I7ED DFCISION \KING AN’I) lUSK 313 

Mftrch [2176] as to ^^llothcr the organization should be treated as 
the usual economic monolith, or, as they suggest, as a sociological 
example of an n*pcrson game 

As far as still broader questions of business behaMor are concerned, 
strong confirmatorj' findings would be most significant from the stand- 
point of predicting marhet, financial and othci policies of an enter- 
prise, once its bureaucratic structure has been ascertained This pos- 
sibility was ad\anccd, then apparently partially rejected by Cyert 
and March * Nc\cithcle‘js it is something which, as Alarch and Simon 
ha\e implied, under certain conditions “ought to be For this reason 
the prospect seems w orth pursuing 

The realization of either benefit would, in the writer’s opinion, make 
the proposed experimentation worth while Realization of both would 
indeed be a “breakthrough” for a science of management 


M141] nnd [145] 
® C367] pp 142 ff 
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for continued winning of planned profits and retention of earnings 
and (3) infoimation on the performance of other subjects 
There are ‘:e\eral criticisms to be made of the investigative proce 
dure which we outline here For one thing our subjects are likely to 
be college students rather than business executives There may be 
real personality differences between college students and business 
oxecutucs as far as incidence of nsk aversiveness is concerned 
A second and related point is also not new Our simulation of real 
life pressures during the organizational gaming series is assailable on 
the grounds that exclusion from the game etc will not have the same 
mpac on a subject as the possibility of loss of job on an operating 
top executive 

Till there is a third criticism which also involves personality 

cxecutTxlrr I’lvelihood that the population of top 

mands nf u 1 **° *.^^7 preselected for responsiveness to the de 
certainlv mnt w college students Such preselection is 

>ancemont executive recruitment and ad 

could attemnt which the writer is familiar Although one 
juries split them for 

«cr\ablo association 1 effect should be to weaken any ob 

of bureaucratic strnr-i^ aversion to nsk and behavior in terms 
of dysfunctional bol We should expect a greater amount 

pact on the ^ahdltv of th auxiliary studies so that their im 

of the mam expenmental results can be assessed 


Pomble Expen, Mnlal Results 
The experiments outlined m r , 

the happj thought that ou foregoing have not yet been run In 

mo«t would we ha^c? ^ ®^criments were run successfully what at 
There would appear to ho 4 « 

releemt to orginizitlon imttcrs '>'=“fits one directly 

tions of bu inc«s bohaMor F other re]e\ant to broader ques 

answer to the question of wh*^fh have a reasonably direct 

pristine or induced b\ c ® or not aversiveness to risk either 
pre\ ailing on tlie contemnora^^^k”^^^ roughly analogous to those 
bearing on the character of 1 ^ "^®**^css scene has any important 
subjects ciuch a direct n structures as chosen by our 

existence or absence of wh^' « ^^row light on the 

tlie dominant utihtx fun^f ^ “wfhor elsewhere [383] has called 
spook to the important method i ™‘‘^''P>'>'e It would thcrobj 
mctliodological question raided by Cjcrt and 
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March [2176] a*! to ^\hcthcr the organization should be treated as 
the usual economic monolith, or, as thoj suggest, a'j a 'sociological 
example of an n-iier^on game 

As far as still broader quc'^tions of business behaiioi arc concerned, 
strong confirmatorx' findings \\ouhi be most significant from the stand- 
point of predicting market, financial and other policies of an enter- 
prise, once Its bureaucratic structure has been ascertained Tln« pos- 
sibility ^^as advanced, then apparently partially rejected b\ Chert 
and March * No^ crthclc*-'' it is something ^\hlch, as March and Simon 
ha\c implied, under certain conditions “ought to be For tins reason 
the prospect seems orth inirsiiing 

The realization of either benefit would, in tlic writer’s opinion, make 
the proposed experimentation worth while Realization of both would 
indeed be a “breakthrough” for a science of management 


‘ (Hll and [1451 
M307],pp U2ff 
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concentration m the distribution '’''e'“'‘aat>on The degree of 
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Control and Compensation 

Roles in a task-oricntcd group have been analyzed in a variety of 
wajs Here it is proposed that the role structure be described in terms 
of the proportionate control found in each role In this context control 
means eflectne influence upon everything affecting goal achievement 
of the group Thu'?, m a true peer group (for example, an equal part- 
nership) roles ^\ould ha-\e equivalent control assigned to them 
Hierarchies vould exhibit a ^arlcty of patterns of a^symetrical con- 
trol, approaching, as a limit, \csting of all control in one role, and none 
in the rest The peer group represents the extreme m decentralization 
of control, the limiting case of hierarchy the extreme in centralization 

The concept of control used here may seem novel, especially to 
sociologists and social psychologists, referring as it does to control 
o\er organizational goal setting and goal achievement through allo- 
cation of human and nonhuman resources, choice of production tech- 
niques, selection and analysis of information, choice of Ie^eI of per- 
sonal energy expenditure, and all the other thousands of vays in 
vhich the pattern of individual decision, and subsequent behaMor, 
modifies the direction and level of group actmty The concept differs 
from the more traditional one (usually as'^ociated vith the word 
“authority”) only by removing the assumption that an indiMdual’s 
influence on group welfare must always be mediated by his influencing 
(controlling) another individual The kind of control referred to here 
IS exercised m some degree by every individual in an organization 

The concept actually is a familiar, common-sen^e one Social sci- 
entists and administrators alike, when discussing the act of delegating 
additional control to a member of a hierarchy (by another member), 
customarily define it as gi\ing the second member more “decision- 
making authority,” more freedom of choice (“Choice” relates to goals, 
aspiration lerels, and methods and techniques of goal achievement ) 
The problem in past analy«es has been that although pair relation- 
ships were analyzed in terms of delegation, no viable concept or 
method existed for so analyzing the organization as a whole, despite 
the common tendency to charactenze organizations in terms of their 
degree of centralization The measure proposed in this paper is aimed 
at dealing with this problem directly 

In the bureaucratic organization, roles are formally structured and 
control explicitly assigned b> tho'se in top leadership positions (their 
own roles included) It is usually recognized that this can be done 
only imprecisely and that often the particular persons a^cigncd to 
these roles will help determine the exact limits of control exerted 
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amincd m light of market changes, and discrepancies — as evidenced 
through difficulties m finding people to fill jobs, or through evidence 
of manemering and bargaining to obtain overvalued jobs — are recti- 
fied Every organization also has some scheme for assessing individ- 
uals, -which IS a counterpart to the one used in assessing jobs Dis- 
crepancies between the control structure and the compensation struc- 
ture can occur not only because of market changes but also because 
of changes in individuals, and because of initial imperfections in anal- 
ysis of the control or compensation structures Those discrepancies 
may be rectified by adjusting any of the variables — the role, the actor, 
or the compensation This process tends to be continuous, consisting 
of marginal adjustments throughout the organization 

It thus becomes possible to infer the control structure of the or- 
ganization from its compensation structure, and to compare organi- 
zations with one another at the same or different points in time The 
compensation structure is a datum commonly preserved in economic 
organizations and is thus available at little cost (at least, to the or- 
ganization itself) 

Complications do exist, of course, in calculation of monetary com- 
pensation Deferred income, bonuses, fnnge benefits, ah pose measure- 
ment problems 

More serious is the matter of nonpecuniary income The problem 
IS important in the present discussion since it is often assumed that 
the less uniformly control is distributed in a group, the less enjoyable 
IS work for those with little control (and the more enjoyable for those 
with greater control) Hence, it might be argued that the elite would 
sacrifice some money income in order to wield great power in a 
hierarchy, while those with little power would demand compensatory 
wages If this effect were powerful enough, the relationship between 
control and compensation posited earlier would be offset or even 
reversed 

In fact, however, the distribution of the “taste for controlling others" 
m a labor market is unknown At least one psychologist has argued 
that it IS reasonable to assume a taste for being controlled (he does 
not phrase it this way) in a substantial part of the population ® 

Under such circumstances it seems that we may either assume (as 
economists often do) that nonpecuniary returns introduce no sys- 
tematic error into the analysis, or that their effect is simply to make 
the observed differences in money income distributions lees pro- 
nounced than they would be in the absence of such returns 


® See, for example, Robert N McMuny [382] 
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However, the distmBuishing cliaraetcri'itic of tlic I)urcaucracy (and, 
presumably, its great advantage) is the rational structuring of roles 
and the careful selection of mdniduals to fill them 
It seems reasonable to assume that control can he assigned in a 
variety of alternative patterns m these hureaucracies Wc need not 
assume that all patterns of assigned control will be equally efficient, 
moment of time will have the most 
a sen^hl u ^^0*- every variation in pattern produces 

fertnt 1 performance M c assume only that dlf- 

T^e t b' "’“<'0 ond ore made 
pattern of mio m established determines an homologous 

(or in the In a made upon the individuals who fill these roles 

carnL cnr es''“T organizations, a grant of authority 

can be expressed°m t"® measure of responsibility) These role demands 

acquired special or geMrirlnovvIedr' mtelligence, 

daring— anv . ““"'cogc, energy, sensitivity and insight, 

commitment tfmeanf "“>> mduidual contribution and 

past investment Thmself''^ 

population, S mdmduab wh^r'* are unevenly distributed m a 
or m combination, being relalive^v 

m organizations for fhnL i, scarce Given a general preference 
attributes, wrhave tt ' ‘‘'an less, of these 

ture of labor prices m a familmr conditions for a stnic- 

to organizations ^ ^hich individuals sell their ser\iccs 

Furthermore, if we assumes * 1 , 

petitive labor markets w ^ existence of broad, reasonably com- 
pays monetary compen'safr ^®sume that the organization vhich 
will not be able to influence” ” who participate in its activities 
as constraints on its choice significantly, but must regard them 
leadership of the organizafi ” structure In other words, the 

a satisfactory pattern of cont” establish what it conceives to be 
■t must then pay to staff th«c given the prices 

of prices in the market altT^ a<lequately Given the same set 

different compensation pattem^”^ 'e control patterns would produce 
Business firms common! ^ 

analysis and job evaluation about this way, devising job 

role demands and then denvunf IT an assessment of 

The official structure of enm ^ compensation structure ^ 

________ 'ompencatmu m the firm is periodically ex- 

= William B Woltteos], Chapter 15 
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amined in light of market changes, and discrepancies — as evidenced 
through difficulties in finding people to fill jobs, or through evidence 
of maneu\ering and bargaining to obtain overvalued jobs — are recti- 
fied Every organization also has some scheme for assessing individ- 
uals, vhich is a counterpart to the one u«cd in assessing jobs Dis- 
crepancies betveen the control structure and the compensation struc- 
ture can occur not only because of market changes but also because 
of changes in individuals, and because of initial imperfections in anal- 
ysis of the control or compensation structures Tho«e discrepancies 
may be rectified by adjusting any of the variables — the role, the actor, 
or the compensation This process tends to be continuous, consisting 
of marginal adjustments throughout the organization 

It thus becomes possible to infer the control structure of the or- 
ganization from its compensation structure, and to compare organi- 
zations with one another at the same or different points in time The 
compensation structure is a datum commonly preserved in economic 
organizations and is thus available at little cost (at least, to the or- 
ganization itself) 

Complications do exist, of course, m calculation of monetary com- 
pensation Deferred income, bonuses, fringe benefits, all pose measure- 
ment problems 

More serious is the matter of nonpecuniary income The problem 
is important in the present discussion since it is often assumed that 
the less uniformly control is distributed in a group, the less enjoyable 
IS work for those VMth little control (and the more enjoyable for those 
with greater control) Hence, it might be argued that the elite would 
sacrifice some money income in order to wield great power in a 
hierarchy, while those with little power would demand compensatory 
wages If this effect were powerful enough, the relationship between 
control and compensation posited earlier would be offset or even 
reversed 

In fact, however, the distribution of the “taste for controlling others" 
in a labor market is unknown At least one psychologist has argued 
that it IS reasonable to assume a taste for being controlled (he docs 
not phrase it this way) in a substantial part of the population ® 

Under such circumstances it seems that we may either assume (as 
economists often do) that nonpecuniarj returns introduce no sys- 
tematic error into the analysis, or that their effect is simply to make 
the ob'^erved differences in money income distributions le^^s pro- 
nounced than they would be in the absence of such returns 


® See, for example Robert N McMuny (382] 
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Finally, the possibility exists that an organization might persist in 
paying some of its members abo\e the market rate (for the qualit} 
th a ^ rendered) This implies existence of error in 

IS nnt man assessment procedures If the error is persistent and 
luhl h n™ ‘>‘'= JO*’ structure, the pattern of control 

r lnarmT an error of this type could be tested 

Thos^T ‘*'”'orent jobs in the organization 

erer turnover” *>0 assumed to be overpaid Hoir- 

turlvrno" I" ‘>'0 “>’=once of empirical age/ 

way Further turn™" “ ““Poo'o*'"” "oold not be detected in this 
(past) pemdnf 1 ? '"™*'o^ observation over some 

(of the distributing^ f pos'^ible that at the moment of ob‘!er\ation 

It >S assumed he “ ,1 developed 

large, that they arise from''ebr™'^ discussed are not 

nig task content as neh as tro'm^ conditions and from shift- 

a'signment and reassignment of 

Hence, these overnavmeots i7 '"'*'''"*“0*® "ithin the job structure 
terns in the eoZns7t,ol f ■" ?*“■ 

ducing to some degree ?het”e “'^ ““ « 

discussed m this article Pern “t* reliability of the measure 
“ profit-seeking organizatiot,s7i,°^ should be less serious 

market pressures those not subject directly to 

rlFmurcmeuf Problem 

control, so that one could7p7”7?'^'**' ^ numerical index of 

”crc l-ghlj centralized than R p Company is 

Po icy of decentralizing authoritvT’"*?j ’ Company’s announced 
arger the firm m any gnen ,„I Practical effects”, ‘ The 

oritj structure ‘ CoraonW T’ decentrihzed its au- 

rate of return varies inverselv* "ntealize authority”, ‘The 

company” etc Thus, attentmo °I oentralization in the 

° 'rr'''"’®“”“'*”‘’I’"equalitvnf '■“teally on the possibility 

The experience of econl^f “v 'r*"’"’’’’*’'”’ 
is illuminating They, too have s ^ave studied income distribution 
mg inequaht} m the«e distnbut of measuring or desenb 

out summary indexes of ineuuab’f?! as one student points 

and inconsistencies* “Meamnefni^ ***^tably gi\e rise to ambiguities 
® ^ y of inequalities requires that 


*Marj Jean Bowman [83} p 2 
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their patterning and not merely over-all summary measures on degree 
of inequality be gi\en careful attention”® The various indexes that 
have been de\iscd arc of extremely limited value ® 

Various graphical techniques — ^Lorenz diagrams, Gini charts, log- 
noimal plots, etc, are useful for quickly sho\Mng the profiles of dis- 
tributions They permit qualitative comparison of t^\o or more dis- 
tributions throughout their ranges For quantitative comparisons, a 
simple comparison of ratios of cumulative values at specific points 
IS as effective a metliod as can be devised For example, v\e might 
compare, in several organizations, the percentage of the total com- 
pen'=!ation paid to the highest paid quai tile of members of each of 
those organizations, to the upper half, to the lowest paid 2%, etc 

In the remainder of this chapter we shall use such of the display 
techniques as seem most appropriate to the purpose at hand Unfoi- 
tunately, the prospect of deriving a convenient index of centralization 
must yield to the reality of the properties of the frequency distribu- 
tion, since the basic concept m this paper does involve such a dis- 
tribution 

Three empirical illustrations of application of this control concept 
and measure make up the remainder of this chapter 

1 An examination of the behavior of compensation patterns during 
a corporate reorganization emphasizing decentralization at the man- 
agement level 

2 A comparison of the proposed compensation measure m several 
organizations with a survey of perceived influence patterns m these 
same organizations at the same point in time 

3 Examination of compensation distributions m a number of firms 
in different industries to see if an anticipated size effect is visible 

The point of the first two illustrations is to make some common- 
sense tests of the proposed measure Does it behave the way it 
“should?” Since no generally accepted measure of organization control 
now exists, in the strict sense the proposed measure cannot be vali- 
dated It IS, in fact, both measure and definition and must stand on 
its own feet in terms of its theoretical defensibility and logical appeal 
It IS offered as a criterion, its appeal must develop, m part, from 
such “concurrent validity” checks 

The third illustration — the sizc-cffcct test — ties the measure in with 
the economic theorj' of the firm Such a test should simultaneously 
check the sensitivity of the measure, buttress this particular concept 


^lbid,p 16 

® Mar> Jenn Bowman [821 
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Dunng a Corporate DecentraUzatwn Campatgrt 
form of orgamzThon 'f'lftcd from a funcliomi 

actually begau three ce ''™ uct-dn ision form m 1935 This change 
president This president Tn '■'atallntlon of a nen 

cened the structural chanac T organization, con- 

campaign to decentrah,! ^ “ long-term 

part of the program inaohed" oT t"'**"" The second 

policy statement on the Dart of Tors«asion, starling nitli a clear 
tion on the part of the a ice presi | and a follow-up eaalua- 

part ™omorandum to cxccutncs {in late 1937) said, in 

centmhzahon m all mafolllrT '‘’"‘''■"'’■olfd eHorl toward trtic de 
oj decentralmng we via T 

problems are occurring tram dnu'T power closer to the place where 

”>Pre accurate L!° ’"“"I' business This 

r B Company] should ‘^wns Each deciston-mahng manager 

1 remew personally with ft. 

ond accountability ‘ their individual authority 

2 insure that deleaated 

3 Ugt ‘"^‘“'‘"‘“b't'ty, ”“^'"7 power is in balance with dele- 

Of decentralization outlined delegation under the philosophy 

A follow-up me '”^“'’'^’‘'0 statement 

hehedthecompanyTCgtrzatennhr'’T“''’™‘ 

To establish a work Phdosophy-' 

-rSjtr “'XVo„7„b°“' f 0/ Vhe 

estahho,h,si °i>dity expenencp employees to contribute to the 

pose by jtthe environment we Tf"®"'” ‘o apply their ability In 

ssther a numb^Zf oonZ‘t “f pur- 

Our program Z n ’'"'nooeneous groups tZ?l of putting to- 

sive vohev nf rJ of tkif „ ® “ common final interest 

J f ^^visionahzatiofi and d philosophy is an aggres 

cmsiONALizATioN is the ^^^^^^oltzation 

comma'" Z"^'‘ establishment of the different busi- 

o lectives and goals so as "’potter men with 

o ac leve complete integration of such 
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important functions as production procurement accounting, sales and mar- 
keting — all integrated with some broad corporate philosophies and goals 

DECE^TRALIZATIO^ IS the placement of action, authority and accountability 
closest to the place where the greatest number of important timely facts exist 

If this organization restructuring and hoped-for attitude change 
achieved the intended goals of top management, the compensation 
structure should reflect it It i\as po'J^ible to get the distribution of 
monthly salaries (managerial and nonmanagerial) paid m 1955 1958, 
and 1960 Also available vere total wage and salary payments No 
breakdown of hourly rated workers is available 

Table 1 sho^s the redistribution effects in the salaried group Decen- 
tralization effects began to appear in 1958 at top levels Louer-salaried 
levels lost some control (according to our measure) in 1958 but regained 
it by 1960 


Table 1 Percent of Total Salaries Paid to Stipulated Fractions 
of Salaried Employees in K Corporation 1955 1958 and I960 


Salarj Levels 

1955 

(n = 3 594) 

I95S 

(n = 3 450) 

1060 

(n = 4 020) 

Top 1 percent 

509 

4 92 

4 51 

Top 2 percent 

8 07 

7 90 

7 00 

Top quartile 

42 34 

42 30 

41 32 

'Median and above 

67 33 

67 37 

66 30 

Bottom quartile 

13 45 

13 20 

14 C7 

Bottom 5 percent 

2 29 

219 

2 34 

Bottom 2 percent 

084 

0 75 

0 86 


Table 2 sho\\s «ome ratios nherc total vagc and salarj pajmcnts 
are u«ed as a ba'ie We «cc the interesting fact tiiat decentralization 
in the corporation as a T^holc is focused in the vor> top levels, while 
the upper quarter of those on the pajroH appear to Iiavc actualh 
acquired increasing control Thc'^e countertrends undoulitedlj reflect 
'cvcral things product divisionalization with growth of division ‘:taff 
automation at the blue collar level, and effective results from tlic 
decentralization drive at the verj top 

The conclusions from flic data must be tentative until it is po «)ble 
to examine earlier iicnod'- (to separate effects of different trench) It 
should be noted that unavailabilitj of lionus and fringe compensation 
prohahU cause- an undcr-tatement of the concentration of control 
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Taik S Percent cj Total II ages and Salaries Paid 
to Stipulated Fractions of Those on the Pagroll in 
K Corporahon 1955 1958 and 1960 



1955 

195S 

19G0 


(» = 8 800) 

(n •= 7,300) 

(n := 7,150) 

Top 1 percent 

Top 2 percent 

Top 25 percent 

411 

638 

34 23 

4 02 

6 35 

34 83 

3 93 

6 22 

36 77 


extreme upper end (due to bonuses) 


compensation bulk large at the 


Compared 

^ mth a Measure 0 / Perceived Influence 

graph, has been dTvelo^"'^'*^!!'^ ergenizntion, the control 
University of Michiean ’ Tt Research Center of the 

tered to members of an « upon a questionnaire adminis- 

indicate the degree of maf respondents being asked to 

specified organizational individuals at various 

of these responses Tbv °r ^^^P^dents’ jobs The 
hov\n in Fig i The twn f respondent) are plotted as 

units of a nationwide S^phs shown pertain to two small 

apart, but perform idenhf..Tr” hundreds of miles 

tions (wages and salarie <5 f The compensation distnbii- 

are shown m Figs 2 anrf f mu for the same two units 

payroll period m which tRo compensation data are from the 

U the concept of control administered • 

^ere the same as that set fnrtL uence implicit in the control graph 
measure and this sociomptn.. ^ chapter, the compensation 

organizations m the same should rank order a group of 

0 control withm these organizations””^ degree of centralization 

J Arnold S Tannenbaum [5341 , , 

-Dr Arnold Tani.cobr„L Stt ‘,f’ 

ZZTZi^TTr cL^;zT 

mation substantial trouble to anonymous at their re- 

summary compensation mfor- 
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Organiralion levels I"!" is top) 


FIGURE I Control graph, units and R, A' Corporation. 

The evidence from these two nearly identical (in size and function) 
units is mixed. The vcr>' top level is perceived by those in the or- 
ganization to have less influence on their owm jobs than docs tlio 
second level. (Sec Fig. 1.) On the other hand, one can sec tliat the 
curve for A has a slightly steeper slope than docs B, indicating, as docs 
the compensation measure, a greater concentration of control in A. 

Another comparison of this sort is shown in Figs. 4 and 5. The 
control graph data (Fig. •!) were respondents’ perceptions of influence 
exercised over their jobs by corporate management (level ]) and t)jr 
top three levels of divisional management. Tlic respondents included 
thosf who made up these latter three levels. Again, tlic lugliot 
lc>'cl is perceived to have only moderate influence. Tlic compen'^.alion 
data shown in Fig. 5 cover levels 2, 3, and 4, as shown on the control 
graph. 
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The slopes of the 

“ '™'™tration of control dnisions A, I, C, 

upper end onlj) order them /"a' 'r,*™ '“"npensation cun es (at the 
ttconclueive • C These results must be considered 

(as the> ha\e been instructed control graphs that respondents 

cir ou-n jobs and not to thp ” relate the influence of others to 
„ ® lo^ influence of nTr"*' ^''^''“P^^shments of the firm 

0 the proportion of hic *, pmost le\el is probablj a meas- 
dp!i^ de\otes directlv^^ the top e\ecuti\e or top 

"ng nith them through the ^ P'‘®^*cms of the firm rather than 

Smce the compensation measTr i^T 

ore deals e-^sentially nith mdnidual 
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FIGURE 3 Compensations diagram units A and B X Corporation, on log- 
normal paper 

marginal contributions to goal achievement iMthout inquiry as to 
whether or how others are manipulated in this process, there is reason 
to doubt that the t^vo measures deal with the same phenomenon IVe 
might e^pect tliat in traditional, simple line organizations with 
integrated effort, the perception of influence would parallel the control 
structure as it is re\ealed by compcn'=ation distributions On the other 
hand, m organizations where large numbers of ''professionals” are 
used — ^people who spend a large fraction of their time dealing dircctlj 
with problems of the organization — the perception of influence would 
be lc«s clo'sclj related to the actual pattern of control A pliarmaceii- 
tical firm or an ad\crti«ing agenej would perhaps furnieh examples 
of the latter situation, a distributing firm of the former ** 


Other data are being analj-zcd to tc«t further the po«sible rcLation*>hip of thc««c 
two mcn«urcs 
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Size and Industry Differences 

partial distributwns'oTr''^ compensation data resulted m getting 
compiled from a snrvo,, ™mber of companies These data were 

the field of business maLgemerfor''L’‘ association m 

Consequentiv tbo a i aoment for its own purposes 
"ere grouped, reducine*thp h" the survey, all data 

duced the size of an ^«l of information Illegible data re- 

among companies had ioT ^ t™'*** sample {N = 48) Comparisons 
pensation paid to the ton ow Proportion of total com- 

r-sures 6 and 7 sh„w Z 

ngamst Size of firm Wher Income ratios are plotted 

tification, v,e get suggestiv ^ ^ considered without industry iden- 
the general do'nm^a^d swee^ evidence of correlation because of 

ns many as three firms ^ observations In se\eral industries 
used on the charts for Distinctive symbols were 

to the three industry observat ^ straight lines fitted freehand 
tioned to see if the data w *^bese lines were deliberately posi- 
decentrahzation of control atTh the hypothesis that 

size (measured by numh^r. t ^ ^ correlated with firm 

umber of employees) With just three points, a 
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FIGURE 5 Gini chart, I, A, and C dn isions, K Corporation 


number of straight lines could be so fitted, of course So that the fact 
that lines tMth the expected negative slope can be fitted merely per- 
mits one to say that the hypothesis is not disproven by the data 
The hypothesis is really a combination of hypotheses One comes 
from the economic theory of the firm In seeking to explain i^hy firms 
encounter “diseconomies” as they grow in size (a necessary condition 
for there to be more than one firm in an industry), the hypothesis 
is advanced that as increasing numbers of people engage in a joint 
activity, an increasing proportion of them must be used to coordinate 
the efforts of others^® Although economists do not specify the le\cl 


See George J Stigler {5241, pp 128-138 
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compensation paid to the top 2% ot payroll m 48 


tLfmusU\itt\r ’ exist, it is clear that 

others tvhile enord' "5^ le'd so that they can, in tact, direct 

let cl nohct—ind 'T ■t'Phcs the existence of still higher 

up a largo put of fho'? The coordinators would thus make 

of the coordinnto “’"'I'ar middle management group The output 

control in the unner lev ProPoct'ons gron, the 

regards the coordinnt distributed more etenly, even if one 

A loim cs::rii::tom^ ” 

permits incrcasine snee^i J ™ '""'“"“'5, is that increasing size 
cnnbcguentospccnlists-!!r'l”i* P”"'™* planning functions 
This IS one of the sources r “‘‘“tion’ of managerial positions 
'' 

fl(Icr^ the loucr hmi? «PPcir tenable c'jpccially if one con- 

abi!it\ of one or t;\o m become ^e^J small The 

make mo«t of the nerr.^!?.., ^ o'crtce nil operations at first hand, to 

^ computations and choices, and to com 

” trank I! Knight 1319] 


PP 15-23 
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nOURB 7 Percentage of compen'atjon paid to the top 5% of payroll in 48 
companies 


mumcate them to the remainder of the organization, frequently re- 
sults in highly centralized control 

These hypotheses do not in\alfdafe the earlier assumptions of op- 
tional control structures being available to the organization Size maj 
impose constraints, but only in one direction To return to the case 
of decentralization of control in the K CJorporation (p 320), the con- 
trol structure became steadily more decentralized despite the fact that 
organization size decreased during the five-year period studied The 
size hypotheses are a^symmetncal They say that decentralization 
must increase as size increases, but not that centralization must in- 
crease as size decreases 

No hypothe'iis exists to explain the apparent differences in slope 
among industries These differences could Tiell ari'^c from haMng only 
three observations per industry' Industry -a«ocjatod factors may uell 
exist, perhaps associated with differences in production technology’ “ 

Again, the data are meager Two tilings are needed to test further 


** Jo^n IVoodn'ard [GIOJ 
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and to use committees as decision bodies Who, then, “makes” the 
decision? 

Not only is the location of decision making important to this 
e nition of centralization, so also is the “size” or importance of the 
decision One measure that has been proposed for this is the dollar 
va ue 0 t e resources which the individual may commit without per- 
mission rom others “ The profile of the distribution of control would 
us e rawn in terms of the relatue dollar value of autonomous 
de^sious at various levels m the managerial hierarchy- 
nt carries an additional difficulty For only a fraction 

decisions can a present value be established e\en 
enH]p^<i ^ ^ commitments of capital are so valued, but the 

the niitf decisions which influence and modify 

fuXr cnmm, "'“''e earlier, but which do not mvoUe 

this fashion capital, cannot be (practically) valued in 

functions usually called “staff” 

orgamzatwnrcan structure of control in bureaucratic 

to suto { “ "e ■" They invariably appear 

Broun’a pohoy-settraa men weaknesses mentioned previously 

dyadic relationshmo example, focuses exclusively upon 

Such a concept is not ^ behavior toward his subordinate 

the orgamzation a, , “u?' '‘“'"'”"8 the pattern of control m 

of discretion as a measiir° * ooncept of maximum time span 

relationships - Althmio-K ® also focuses upon dyadic 

correlate and couM +? ^ Proposed a measure which is a role 
of the group control atmnt he expanded into a measure 

not SO expanded it 'nterests be elsewhere, and he has 

measure of the concepts and measures, the compensation 

to offer the only currentlv Proposed m this paper seems 

dimension of or 2 atn 7 n+,rai, empirical measure of this important 

of the control graph and control graph The relation 

ther exploration A nrr.T« ^ “stnbution of compensation needs fur- 
_____ P^o^'sing way to make such exploration would 

-Er Dale [150] n 107 Ti, 

•' Allen tl3), p ic, suggest ““1 “ PP 

ration without explaining how ^ ^ ^°dex ’ of decentrali 

0 an index a a on deciaion values would be converted 

Ellll?,?™™ PP 
**£-lhott Jaques [294] 

”ScoJt,ue,[,01,,espu„a,„chap,e„3.„,, 
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be through a longitudinal study using both measures in such a situa- 
tion as the K Corporation, where a strenuous decentralization program 
IS in process Another good test would be a similar study in a firm 
undergoing intensive computer application, where centralization of 
control IS to be expected 

Above and beyond the interesting possibilities from cross-compari- 
son of compensation distributions and control graph data, the com- 
pensation measure proposed has some distinctive advantages 

1 It makes possible an historical study of organizations, since pay 
data are retained for some years in most organizations 

2 It has objectivity One is freed from complete dependence upon 
assertions of a research observer concerning the control structure of 
a firm 

3 It is inexpensive 

4 It can be related directly to theory m sociology, economics, and 
social psychology (especially role theory and the theory of the firm) 

5 It permits mterfirm, intermarket, and cross-cultural comparisons, 
avoiding problems of scaling and semantics For example, one is aware 
that inequality of distribution of skills and knowledge is much sharper 
in some countries (e g , Egypt) than in others (e g , the United States) 
One would thus expect most organization control structures in the 
U S to be less centralized than in Egypt Most important, the com- 
pensation measure makes this a testable hypothesis 

The major disadvantage of the measure is that it applies only to 
organizations using money compensation Lesser difficulties have al- 
ready been discussed 


30 Harold J Leavitt and Thomas L Whisler [337] 



19 

DECISION-MAKING, THE FIRM, 
AND THE MARKET 


James D Thompson ^ 


Demton-Uakmg as a UnUary Concept 

of attacks ""‘tary concept is crumbling under a variety 

for making decisiom*! ^‘’Sfo’a’ned and nonprogrammed techniques 
consider the actmtv statistical decision theorists 

March and Simon ''^T'ng degrees of nsK and uncertainty 

es«eg 3 nguish between analytic and bargaining proc- 

From a different startine nomt 'ri. 

strategies for organization«f!i Thompson and Tuden suggest four 
(or computaftonai) and h of -nhich the analytic 

mental and mspirafionaM Th***”*”^ others being judg- 

pnate for a different kind ®^68ost that each strategy is appro 
and its associated strateev h 

zational structure appropriate type of organi- 

Thompson and McEwen hn-.^ 

influenced by the environm approached decision-making as it is 

^ ’ ®^Sgosting that the decision process 

^This IS a revised version of 

ocial Science of Organizations oi^mally presented to the Seminar on 

eful to C Edward Weber Pittsburgh July 1962 I am also 

earlier, er..„„ ‘>■><1 W W 

Herbert A Simon [502] 

• James G March and Herbert A s 

<JamesD Thompson and Ar.bt?S“'lSnJ 
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(as it operates on goal-formulation problems) shows variations under 
different conditions of competition and cooperation ® 

It IS a step forward to learn tliat one of our central concepts con- 
tains significant \ariations, but still we do not know \ery much about 
the association between decision-making \ariants and variations in 
organizational structures and processes This chapter will attempt 

1 To find relationships between the Thomp«on-Tuden typology of 
decision strategies and the Thomp^ton-McEwen analysis of competi- 
tion and cooperation, 

2 To relate ideas from (1) with certain phenomena considered by 
the theory of the firm, and finally, 

3 Via an hypothetical example, to develop and clarify some of the 
preceding material for its possible bearing on the proce'=;«es of un- 
certainty handling m organizations and on linkages that might be 
made between the «ocial science of organization and the theory of the 
firm 


Decision Issues and Decision Strategies ® 

A decision issue ari«es whenever a choice is to be made between 
or among alternatives Different types of decision issues can be char- 
acterized or defined by differences in the uncertainties involved ^ 
Frequently the uncertainty in a decision issue lies in our under- 
standing of the relevant cause-and-effect relationships Perhaps we 
wcft swe A, B, w C 'f5w\ wi wlnsA 

seeking Sometimes we are confident about this question but un- 
certain about the costs or undesired effects which might accompany 
the desired payoffs 

Perhaps just as frequently the uncertainty of an I'isue lies in our 
preferences regarding alternative possible outcomes E\en when we 
are sure that A produces X, while B produces Y, we are uncertain as 
to whether we prefer X to F 

On either question, of course, uncertamtj may be a matter of de- 


® James D Thompson and WilliamJ McEwen [543] 

®Thi3 section is a somewhat new interpretation of one portion of the earlier 
paper 

11 am ignormg the important distinction between nsk and uncertainty For 
present purposes n»k — ^where probabilities are known — is treated as a special 
case of uncertamty The distinction is important m selecting among tools for 
decision making but does not appear to make a difference m the selection of 
a slrateffv as that term is u^ed in this paper 
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Pr<^erenc€s About Possible Outcomes 


Beliefs 

About 

Causation 



Certain 

Uncertain 

Certain 

Computation 

Compromise 

Uncertain 

~— 

Judgment 

Inspiration 



CTortoc. ^“^‘^rpretation nf * i . involves clitterentia 

for de” r “usaC ™'=>' cases, where pref- 

On -f- to the strategy 

outcomes of "a a.labl^ ‘he expected consequences or 

preferences regarding such -facta ™b'gnity m the ordering of 

thoo^ c “ rnfrequent situation 

"-crpartasceM.rt^ShubikHM 
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m organizations ^\lth multiple goals that are not commensurable and, 
hence, where attainment of one goal does not substitute for failure 
to attain another If resources are scarce, as they usually are, alter- 
native courses offer attainment m one direction at the expense of an- 
other The appropriate strategy where causation is clear but prefer- 
ences are uncertain thus appears to be one which will accommodate 
competing preferences We will refer to this strategy as decision by 
compromise 

The final type of issue is one m which there is uncertainty both as 
to causation and as to preferences It is difficult to conceive of a group 
whose members share neither goals nor understanding, and a group 
in this plight on vital issues probably is nearing disintegration Al- 
though this situation seems far removed from usual discussions of 
organized decision-making, it may have empirical as well as theo- 
retical relevance The most likely action, perhaps, is decision not to 
face the issue, and organizations which are paralysed on certain 
issues may, in fact, be preserving their integrity On occasion, how- 
ever, someone in the organization attains and articulates enough im- 
agination to create a new vision or image or belief, and thereby pull 
together a disintegrating or paralyzed organization Whatever the 
particular form of leadership exercised, it seems that decisions where 
there has been uncertainty about both causation and preferences are 
decisions by inspiration 

Rale of the Environment in De^mnq Issues ® 

Thompson and McEwen conceive of a continuum of organizational 
power in environmental relations, ranging from the organization which 
dominates its environment to one completely dominated If we con- 
ceive of organizations as embedded in some sort of exchange network, 
each needing supports or benefits from others, it appears that most 
organizations must adopt strategies for coming to terms with their 
environments These strategies may be broadly classified as com- 
petitive or cooperative 

Competition here refers to that form of rivalry between two or more 
organizations which is mediated by a third party It includes scram- 
bling for re'Jources as well as for customers or clients, and in a com- 


®This section is a somewhat new interpretation of one portion of the earlier 
paper 

See Sol Levine and Paul E W^hitc [3411 
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plex society It includes rnalrj for potential members and their lojal- 
tufi ^ porty makes a choice among alternatnc^, 

'ome . ^ attempt to influence that choice through 

"o” and c!,o.ce by the th.rd party .s a 

imolved ” denial of support to the others 

-fefoTtrthe°n™??™'‘^‘''“‘'‘* ““ fo™ of cooperation 

or sZi:z::Tiz:r 

bargaimnsinvnltesa . * organizations Unlike competition, 

environment rather “teraction with other organizations in the 

■second partv's decision process To the extent that the 

veto over final choice 'f ”ceessapy, he is in a position to exerci'e 
decision allernatives, and hence takes part in the 

absorption of new f”*® *’0®" defined ns the 

>”S threats to its st»i«i i* organization as a means of avert- 

olteotive, It places repres!^? ''“®‘once« To the extent that it is 
position to participate m “outside” organization in a 

the same token, it further 1 ^ ®^'®'on process from its beginning By 
to choose arbitranlv fmm ^ opportunity for one organization 
The third form o^f coT “’‘ornatives 
tno or more orgamzationro!'”"' refers to a combination of 

‘t IS operative, tno or mor “ '“““on purpose To the extent that 
certain goals k „ou,r« I “''SPrHaations act as one 'cvith respect to 
artivnties and thus places nHa'I"”'*'"'"*' f“'' ^o’ot decision of future 
decisions additional limits on unilateral or arbitrary 

The CO Betu.een the Two Schemes 

rile computational strci.„. 

internal matters, for ,t requir^ T™'" “PPropriate for strictlj 
and the«o i.*' relatne certamtj 
Strat" “‘■^anization has ^''1^ ““'t “ **iose situations 

rtrntegj. therefore, does n„t “ The computational 

corresn'^'!l' “reanizations''K *“ “PPropriate where inter- 
orre pond to any of the sitnai '“P'rative, it does not appear to 
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Under competitive conditions, the organization keeps unilateral con- 
trol of its preference hierarchy But because it must behave toward 
prospective customers, suppliers, and other third parties m the light 
of its expectations about the behavior both of rivals and of prospects, 
cause-and-effect relations are uncertain Competition, therefore, de- 
fines a situation calling for the judgmental strategy 

The situation calling for bargaining seems to be directly translatable 
into the cell defined as an issue for compromise and, hence, for the 
bargaining strategy In both schemes, the issue is defined by com- 
peting or incommensurate preference hierarchies Presumably, how- 
ever, two parties do not come together for bargaining purposes unless 
each has some fairly clear beliefs about cause-and-effect relationships 
involved Essentially, then, bargaining seems to occur when causa- 
tion IS certain but preferences uncertain 

Hence, to compete, the organization retains certainty about its out- 
come preferences but faces uncertainty regarding causation To bar- 
gain, the organization retains certainty about causation but faces un- 
certainty regarding outcome preferences Can an organization reduce 
or remove either type of uncertainty when it must relate to its en- 
vironment^ 

Cooptation and coalition appear now to be devices operating spe- 
cifically to reduce environmental uncertainty 
By coopting relevant environmental units, the organization gams 
knowledge of their actions and plans, i e , it reduces or removes un- 
certainty regarding causation It does this by yielding freedom on the 
question of preferences, for cooptation means a commitment to those 
preferences which are jointly held by the coopting and coopted or- 
ganization But while certain preference alternatives are foregone, the 
remaining range of preferences is clear Thus cooptation is a means 
of replacing uncertainty with certainty, and provides a basis for com- 
putational decision strategies 

Coalition now appears as a higher degree of cooptation, i e , it places 
even greater limitations on freedom to establish preferences, but re- 
sults in certainty both of preferences and causation Hence coalition, 
like cooptation, defines a situation for which computation is an ap- 
propriate decision strategy In summary 

13 also possible to conceive of the early phase of bargaining to be de^oted 
to clanfication of causation questions before tangling directlj with preferences 
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solely governed by vork flow requirements The achievement of this 
state of affairs •svill be the responsibility of our personnel input com- 
ponent 

By insisting that the input components and output components 
smooth out all irregularities and remove all uncertainty, ^\e have cre- 
ated a technical core with a clear-cut outcome preference or criterion 
and with a knoun set of cause-effect relations or means-ends links If 
occasional problems do arise (obviously because “they” goofed), they 
can be settled by experts via the computational strategy Hence ve can 
appoint engineers to supervise and control this technical core, and they 
can apply scientific management, operations research, and similar tech- 
niques to the production of aardvark kennels 

The stability and efficiency ^\e have achieved \Mth our technical 
core was gained by isolating it from the organization’s environment 
If we assume that the environment is dynamic, ^^e ha\e automatically 
assigned to the input component and/or output component the task of 
off-settmg or overcoming the uncertainties m that environment These 
components must procure supplies, recruit employees, and obtain 
financing from an uncertain environment, they must al«o sell kennels 
to the people who own aardvarks 

This leads to the scheme depicted m Fig 1, with an isolated, highly 
protected technical core employing the computational decision strat- 
egy, but with input components and output components spanning the 
boundaries of the organization, therefore acting iMth reference to the 
environment, and therefore forced to rely on the judgmental (com- 
petitive) decision strategy or the bargaining (compromise) decision 
strategy 


Decision by Decision by 

judgment or bargaining’ Judgment or bargaining’ 



FIGUBE 1 


We are now ready to advance four general propositions 

PROPOSITION 1 Variations m environmental conditions vill bring 
about changes in decision strategies for input and output components 
of the firm 
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History of the Aardvark Finn: Phase I 

When we take our firm out of the pilot trials and set up actual pro- 
duction facilities, Me are reasonably certain about a number of thing*; 
trillions of aardvarks are housed in dog houses and none ha've aard- 
vark kennels We know ve can ma‘5s produce kennels designed spe- 
cifically for aardvarks We ha\e the design and ve knov the appro- 
priate production techniques and sequences We knov the kinds of 
man-skills and machine-skills needed, and the kinds of rav matenals 
required 

Important uncertainties exist, however, about the market If aard- 
vark owners become convinced that aardvark kennels are sigmficantlj 
more appropriate for their pets than are dog houses, v\e are bordering 
on monopoly in a sellers’ market Othervose, we are simply a late en- 
trant into an already established and competitive market in v\hich 
productive capacity is at least equal to demand and perhaps exceeds 
it, thereby creating a buj ers’ market 

The crucial question in Phase I, therefore, is whether our output 
component can establish in the market the notion that our aardvark 
kennels are uniquely supenor Since aardvarks appeal to all ages and 
sexes, and are practical pets for all except the destitute and tho=e liv - 
ing in high-rise apartments, it is difficult to predict in the abstract the 
preference scales of aardvark owners, or of aardvarks, or of tho^e who 
may soon acquire aardvarks 

Success in Phase I, therefore, depends on success of decision-making 
in the output component, using a judgmental strategy 

Bargaining Judgmental 

strategy strategy 


Computational 
• strategy - 

Organizational 

output 

boundary 




Organizational 


input 

boundary 


^ Flow of uncertainty * ■ ■ 

FIGURE 2 

The uncertainty about the market cannot be entirely absorbed by 
the output component Some is passed back to the technical core, which 
must have several sets of computations, each based on a different set 
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PROPOSITION 2 Variations in environmental conditions can penetrate 
the input and output "buffers" and cause changes in the technical core 
of the organization 

PROPOSITION 3 Variations in environmental conditions will alter the 
dependence of input, technical core, and output components relative 
to one another 

PROPOSITION 4 When input or output components transfer uncer- 
tamty rather than absorb it, there will be conflict among input, tech- 
meal core, and output components 


These propositions taken together focus on “internal” uncertainties 
stemming from “external” uncertainties This is a topic avoided by 
economis s models of the firm, which do not allow for internal un- 
am y ecau«e their interest has been on the action of environments 
markets-rather than on the behavior of firms themselves 


Environmental Concepts Relevant to the Firm 
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The output component is dependent on the technical core, which in 
turn is dependent on the input component; the flow of uncertainty is 
from the input side, spilling over into the technical core, and even- 
tually affecting the output component. 

History of the Aardvark Firm: Phase III 

The boom is now over. Several dog house producers have added 
aardvark kennels to their lines, and together we can produce kennels 
faster than people buy them. Our problem is to capture a share of the 
market which equals our production capacity, and let our rivals cut 
their production back. How do we achieve this situation, now that we 
face a buyers’ market? 

We need somehow to make our kennel appear to consumers to be 
significantly different from others, through one or some combination 
of four variables; price, design, quality, or propaganda. Since propa- 
ganda is the easier, we already have tried it, without success. We also 
tried a combination of propaganda and modest changes in design (i.e., 
adjustments at the end of the production sequence), by introducing 
eight colors of paint. This production modification merely called for 
substitution of one variable for another in the technical equation in a 
way which did not alter other variables or relationships in the pro- 
duction process. That gave us only a temporal^’ advantage, however, 
for our rivals could quickly and easily make the same shift. 

It has now become clear that we can remain fat and saucy only by 
pricing below our competitors or by major design modifications. Since 
we prefer not to sell at low prices, we have opted for new designs, and 
our engineers have come up vith the follo^ving innovations: (1) Air 
conditioning for aardvark kennels ; (2) an ultra-violet delouser; (3) a 
hi-fi installation; and (4) a device which sprays the aardvark vith de- 
odorant each time he comes out the kennel door. Since some customers 
will want kennels plain, some ■^%'ill want kennels with eveiy'thing, and 
some vnll want various combinations, we now offer 16 different models. 

The problem for our output component involves logistical questions, 
such as how many of each model to warehouse in each territoiy, and 
various operations research techniques are available to handle this. 
They can be used, however, only after certain judgment questions have 
been answered, such as when and where and how to promote the vari- 
ous models. Despite logistical decision tools, then, the judgmental 
strategy is the essential one for the output component. This involves a 
change corresponding to en\*ironmental change (Proposition 1). 

The technical core still uses the computational strategj*, but its 
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History of the Aardvark Firm Phase IV 

The aardvark craze is over Like chihuahuas, aardvarks are here to 
stay, but the avant garde has turned to white mink Propaganda has 
little effect in differentiating our product from those of rivals Owners 
have decided that pampering is damaging to the personalities of aard- 
varks, hence most of our models can be discontinued 
If we want to stay in business, we face stiff competition unprotected 
by monopoly, unless 

1 We enter into mutual cooptation with our rivals, to form a cartel, 
1 e , we allow them to participate in our decisions about where to sell, 
and which models to offer, m exchange for our participation in their 
decisions on similar questions 

2 We enter into a coalition with Sears, Roebuck, m which they be- 
come our marketing agency and we become their producing agency 

Because the cartel arrangement is illegal, we have decided on the 
second alternative as a way of reducing the uncertainties of cut throat 
competition The only way we could obtain a contract with Sears was 
to accept a low price ceiling We have, of course, transferred our out- 
put costs to Sears, but still we face a reduction in profits 
We have become a satellite, with the output component (now in the 
form of a powerful outsider) wielding the power, but uith regularity, 
routinization, and predictability restored for our technical core This 
allows the technical core to concentrate on cost as the variable to be 
minimized, thus increasing the difference between what Sears pays and 
what we spend 

Once our production process has been adjusted to minimize cost, 
however, the only flexibility we have in our profit picture lies m re- 
ducing the cost of inputs Now it is our ability in bargaining — both 
with labor and suppliers — which can make or break us If our inputs 
component is on the ball, it will from time to time find special buj s on 
inputs which do not quite meet the specifications cstabh'^liod b> our 
technical core, and which, therefore, would require adjustments by the 
technical core which its computational strntegj docs not allow Now 
the stage is ^et for conflict between the input component and the tech- 
nical core (Proposition 4) The situation can be depicted in Fig 5 
The technical core now is dependent both on Soars (at the output 
“boundarj ”) and on tlie input component, and the input component 
IS dependent on the contract with Scars TJnccrtaint\ enters from the 
mimt side and is partly transferred to the technical core hut mu‘*t 
stop there (This change is consistent with Proposition 3 ) 
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THE MATHEMATICAL REPRESENTATION 
OF THE INDIVIDUAL IN MODELS OF 
ORGANIZATION PROBLEMS 


Maynard JV Shelly, II 


Introduction * 

To Percy, a ballbearing eyed experimental psjchologist ^ho spe- 
cialized in making sen«e out of respon«es to nonsense syllables and 
confidently examining the guessing habits of others man was an ob 
ject to be treated with rigor, he saw little hope for incorporating the 
characteristics of man into models of organization problems becau'^e 
any initial attempt in this direction could not be regarded as testable 
or usable by his fellow experimentalists 
To Priscilla, a dark cashmere eyed social ps>chologist, who refused 
to define things sharplj for fear that her points would be misunder- 
stood, man was a mass of unintelligible moti'vcs and aspirations, she 
saw little need for incorporating the characteristics of individuals into 
models of organization problems because the position of men in organi- 
zations could be understood without an analj^sis of the organization 
problems the> faced When this was not po«ible, the problems were 
too immense to be anal j zed anywa> 


'Tlio approach to problems of the on^anization included m this chapter has 
profited from manj comments and suggestions The author would m particular 
like to acknowledge the helpful 'Uggc'dions and assistance given bj W W 
Cooper The author would al^o like to acknowledge the helpful n.®«i«tanee given 
bj Yvonne Holmes m the preparation correction and proofreading of the final 
manuscript 
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management science to combine the attnbutes of interesting and use- 
ful, because management science arose from dealing with “real people 
making real decisions”, if something is not seen as potentially useful, 
it may be regarded as inherently uninteresting to management 
scientists ) 

The remainder of this chapter is almost exclusively concerned with 
the second part of the question — to sho^, in, as yet, a fragmentary and 
incomplete ^\ay — that the explicit and tentatively formal incorpora- 
tion of individual characteristics into a range of observed organiza- 
tion problems leads to the germs of interesting problems (Since in- 
terest IS a quite personal type of thing, as are all scientific innovations, 
the same verdict may not be rendered by every reader ) 

Since the only real criterion of usefulness is use, this chapter vill 
Ignore for the most part the third and final part of the question 
Perhaps because individual characteristics have not been explicitly 
incorporated into models of organization problems, \ery often a bi- 
polarization has developed for treating the individual in the organiza- 
tion Leavitt (Chapter 4) has termed these the “people approaches” 
versus the “structural” and, more recently, the “technological ap- 
proaches” to organizations In the former, emphasis is placed on the 
aspirations and needs of people and the structure of organization 
problems is pretty much ignored, whereas m the latter, indniduals are 
regarded as replaceable units subservient to a particular structure 
This dichotomization may also reflect a schism m values Indeed, 
such a conclusion will be reached at the termination of this chapter 
The persistent and unavoidable conflict between those needs finding 
an expression in the organization structure (those consistent wuth or- 
ganizational goals) and those not finding such an expression is ver>' 
difficult to adjudicate, and it is often easier simply to take one side or 
the other It is then quite a short stop to develop representations of 
organization problems which proselyte for the side chosen Thus to 
deal with the problems posed in this chapter may represent an un- 
wanted compromise for either those firmly committed to the “people 
position” or to those firmly committed to the “structural position ” 

The Need for a Single Model for 
Desmbing Organizational Problems 

The tendency to bipolarize organization problems has often yielded 
irrelevant abstractions The abstractions have often been confined 
within a preconceived framework prescribing wlnt the problems should 
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vironment by the mdmdual m the mathematical analysis of organi- 
zational problems 

Representation of the Individual in 

Analyzing Organizational Problems 

The individual m the organization has been portrayed as both a 
stimulus-bound, role-dominated creature and as a free, need-moti- 
vated, goaI-«eeking human being The representation cho«en is partly 
a product of the orientation and expenences of the scientist represent- 
ing the indnidual The complexities of an organization makes the 
adoption of some vieiv point una\oidabIe, but different views need not 
be incompatible For example, consider the (exaggerated) views of 
the individuals in the organization of a “hard-headed” experimental 
psychologist and a ‘^clinically oriented" social psychologist, both of a 
decade ago 

The experimentalist was u«ed to varying the stimuli when changing 
from one experimental condition to the next, and then finding ways 
to substantiate the differences he found in behavior between experi- 
mental conditions He had done many experiments in W'hich the con- 
trol of the stimuli was ^e^y important He thought of a stimulus rather 
than a situation His experimental rooms were blandly and monot- 
onously colored The theories he had worked with and helped to extend 
were theories based upon experimental manipulations of stimulus 
conditions They were theories of how stimuli led to respon'jes He had 
few techniques and often no desire to study the relationsihips between 
responses in a single subject It was simpler, and perhaps ju^^t more 
aesthetically pleasing, to a«;sign subjects randomly to experimental 
conditions among which there were stimulus difference': If the sub 
jects showed wnde tanabiliU , this psychologist simply increased the 
*:ize of the experimental groups Wlicn ho approached the problems of 
an organization, he continued to mcw the indmdual as dominated by 
tho=o stimuli present, which, in an organization, could bo largelj tho^e 
determined b\ a person’s position within the organization 
The chmcalh oriented social psachologist felt that laboratories 
were too confining, and that it was not possible really to understand 
the subjects when thc^ came in, sat in a black booth and pushed 
telegraph keys or, in more affluent laboratoncs, pulled computer con- 
nected s^Mtchc' This ps\chologist preferred interMows the U'o of pro- 
jeetne techniques or the ob«cr\ntion of interactions Mewed through 
a one wa\ mirror, all of which ln^ol^cd the same indiM(luaI« da\ after 
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set aside/’ * -when problem solving m a complex situation is studied, 
the importance of such imposed “perceptual” structures becomes 
quickly evident “Learning to characterize in an effective "^ay the 
task environment is an important and prevalent type of human 
learning In response to a talk on blind variation in problem solv- 
ing (Campbell [616a]), Newell said ([6165], p 229) “You start 
with a problem and the first thing you try to do is to put structure 
on the problem ” He admitted that blind variation takes over at some 
point, but the interesting thing, he said, was how you got from the 
large space of possible solutions to the small space of probable solu- 
tions Indeed, it is this possibility of momentary changes m “per- 
ceptual” structures that helps to make learning in complex situations 
as efficient as it is (Simon [233d] ) 

The “perceptual” structure of an individual clearly affects his be- 
havior in the organization — in ways which may be quite subtle and 
intricate 

Administrative man is limited by constraints that are part of his oun 
psychological maleup The fact that these limits are not physiological 
and fixed, but are instead largely determined by social and even organiza 
tional forces, creates problems of theory construction of great subtlety « 

In the remainder of this chapter, we shall be concerned with how 
this “perceptual” structure or, as we shall choose to call it, this per- 
sonal structure, can be represented so that its implications and U'^c- 
fulncss in models about and for the organization can be explored 

THE PERSONAL STRUCTURE OF THE INDIVUDUAL 
MEMBER OF AN ORGANIZATION 

The approach to the “individual-in-thc-organization” herein con- 
siders the individual to be characterized by the correspondence be- 
tween his judgments and sets of environmental states within the or- 
ganization Two executives, for example, might bo distinguished m part 
by the differences in the set of organizational states to which the> 
apply a judgment such as “This organization is adequately staffed ” 
The collection of the judgments together with the collection of the 
sets of environment states to which the judgments may be applied 
by the individual will be called the individual's personal structure 
IVc will be concerned with the use to which personal structures can 
bo put m analyzing certain organizational problem's 

Before proceeding further, two things should be said First, the 

M2 101, p 2S5 »lCIGcI,pl61 *1457^1, plC2 
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consider a particular judgment, say the set of emuronmental states 
for -tthich that judgment may be true will be denoted by Ai The set 
of all A-sets corresponding to tJie judgments $ will be denoted by A 
The personal structuie of P depends upon the set of judgments ^ and 
the associated set of A-sets, A, in the environment X The personal 
structure of P will be altered if ^ is changed, if the correspondence 
between 4>i and the states of the enMronment is changed, or if the 
states of the environment are restricted, c g , to the organization 

Judgments can ha've at least two types of relationship to each 
other with reference to states of the environment The first relation 
is that of combination — two or more judgments may be true for a 
single environmental state The second relation is that of uncertainty 
— it may not be clear as to whether one or more judgments can be 
true of an environmental state If we identify the combination of 
judgments with “conjunction” and the uncertainty between judg- 
ments with “disjunction,” then the set of judgments under the opera- 
tions of combination and uncertainty become a set of propositional 
functions (or a Boolean algebra) The A sets are a representation of 
the judgments when the following is true The intersection of two 
A-sets corresponds lo the A-set for the combination of two judg- 
ments, and the union of two A-sets corresponds to the A-set of the 
uncertainty of the two judgments We shall consider all combined 
and uncertain judgments to be included in Tho«;e judgments in 
which are neither the combination of judgments nor a judgment ex- 
pressing the uncertainty between judgments will be called primal y 
judgments 

The judgments or the set of A-sets of a personal structure can al=o 
be treated as a Boolean ring One of the ad\antagcs of considering 
the-se structures to be rings is that it tends to place more direct em- 
phasis upon the two operations — that of combination and uncertaintj 
It also facilitates the algebraic identification of certain logical con- 
cepts — an area of actnity currentlj known as algebraic logic 

The basic form of the diagrammatic analogue of the mathematical 
structure to be used is presented in Fig 1 We shall let A-sets be repre- 
sented b}' the areas cnclo'sed bj a single continuous line States of the 
emironmont to which a judgment maj be applicable arc thus repre- 
*=cntod by points within a closed boundary line The number labeling 
the ^l-«;et will be the index of the corresponding judgment The possible 
states of the emironmcnt (or organization enMronment) may be repre- 
sented by an encompassing rectangle, as m Fig I, or -simply as the union 


For re\ jetr of the area of algebraic logic, icc [329] and [219] 
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mathematical development of the concept of “personal structure" is 
still in its jouth if not its infancy Consequently, it is only possible 
to u'e the concepts associated with personal structures in quite re- 
stricted situations, thus the illustrative situations employed herein 
^ill bo quite simple It is hoped that the extension of the ideas to 
more complex situations will be intuitively acceptable, although verj 
likely technically difficult to accomp lish 
Second, onij the most central of ideas will be presented to avoid 
lengthening this chapter’ This restriction will permit using dia- 
grammatic analogues in place of mathematical developments and 
concepts Although the analogues will not be exact models of the 
mathematical development, they will probably give a better idea of 
ho^v the concepts can be extended than could the inclusion of the 
mathematical developments themselves Often it will be possible to 

nrf»nT,?^f verb'll sketches of the relation of personal structures to 
organizational problems 
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consider a paiticular judgment, say ij>t, the set of en\ironmcntaI states 
for ^\hlcll that judgment may be true \m11 be denoted by Ai The set 
of all ^-sets conesponding to the judgments ‘I’ %\ill be denoted by A 
The pcisonal structure of P depends upon the set of judgments ‘I> and 
the associated set of A-sets, A, in the cnviionmcnt A’’ The personal 
structure of P wiW be alteied if is changed, if the coirespondence 
between <f>i and the states of the environment is changed, oi if the 
states of the environment arc restricted, eg, to the organization 

Judgments can have at least two types of relationship to each 
other with reference to states of the environment The first relation 
is that of combination — two or more judgments may be true for a 
single environmental state The second relation is that of uncertainty 
— it may not be clear as to whether one or more judgments can be 
true of an environmental state If we identify the combination of 
judgments with “conjunction” and the uncertainty between judg- 
ments with “disjunction,” tlicn the set of judgments under the opera- 
tions of combination and uncertainty become a set of propositional 
functions (oi a Boolean algebra) The A-sets arc a representation of 
the judgments when the following is true The intersection of two 
A-sets corresponds vo the A-set for the combination of two judg- 
ments, and the union of two A-sets corresponds to the A-set of the 
uncertainty of the two judgments We shall consider all combined 
and uncertain judgments to bo included in ^ Those judgments in * 
which are neither the combination of judgments nor a judgment ex- 
pressing the uncertainty between judgments will be called 'primary 
judgments 

The judgments or the set of A-sets of a personal structure can also 
be treated as a Boolean ring One of the advantages of considering 
these structures to be rings is that it tends to place more direct em- 
phasis upon the two operations — ^that of combination and uncertainty 
It also facilitates the algebraic identification of certain logical con- 
cepts — an area of activity currently known as algebraic logic 

The basic form of the diagrammatic analogue of the mathematical 
structure to be used is presented m Tig 1 We shall let A-sets be repre- 
sented by the areas enclosed by a single continuous line States of the 
environment to which a judgment may be applicable are thus repre- 
sented by points within a closed boundary line The number labeling 
the A set will be the index of the corresponding judgment The possible 
states of the environment (or organization environment) may be repre- 
sented by an encompassing rectangle, as in Fig 1, or simply as the union 


For re\ lew of the area of algebraic logic, «!ee [329] and [249] 



360 MANAGEMENT SCIENCE PERSPECTIVES 



FIGURE 1 
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of orpuiirntion« \Nljirh rnn l»t‘ {mrlitioiiui into p.irt'- ^\hlcll arc domi- 
nated hy the porrej^tion** of indivniiinK in Mich part*- 
In the rcmaimltr of lln^ rhaptcr wo ‘•Iml! try to “how Iiow personal 
j>lnictnre“ ran ho U“td to fill tlM“o typ«“ of mod- We “hall try to 
mdiente that it pO''“ddo to npri-ciU Iho iinhviduid mathematically 
in Mich a way that “omo orj^nniralion proh!em“ can he crphcith/ 
related to difierenri’' (or “iimlantK -» ainon;: mdiMduaU m the or- 
pnniration. Pome of the prolihm** approached will he "translation-” 
of recognized orjjanirational prol>hins while other- will he problems 
cither supKe-le<l hy the pirticular approach or -ucKC-ted hy the em- 
phn-i“ of this chaptir. In the annl>-i- of tlic-e prohlem-, f-ome con- 
jectures will he imule, hut the-e will l)e mere for the purpo«e of illus- 
tration than for the purpo-e of -tatinp or MipRe-tiiiK conclusions 


Pome (?enrrnf Cowiweaf? about Pcr'^onal 
Structures and Organizations 

In this Fcetion we -h.dl make -oine iteneral remarks nlioiit possible 
relationships between per-onal -tructures and orpanizationnl behavior 
In the remainder of the paper we may ahlircviatc "jicrsonal structure” 
by PS Tile -et of orp imzational -tnt<- for whuh a particular jiidp- 
incnt may be true will lie called an organizational A~sct to distinguish 
it from an ordinarj' .1-set Usually, howexcr, when an organizational 
/1-sct is referred to, the fact that U is an organizational .^1-sot will 
he Implicit rather than c\plicit Two ,1-scts or organizational /1-sets 
of different persons whicli arc equal or "nearly” equal will be called 
congruent AVhen two /1-scts of different persons for the same judg- 
ment arc quite different they will be called incongrucnt 

Let us first consider some possible effects of characteristics of per- 
sonal structures upon organizational functioning Suppose there are 
a set of judgments, *1’', upon which hinge the major decisions in an 
organization For c\amplc, in a military organization such a set of 
judgments might be those concerned witli threat evaluation If the 
jl-sets associated with these judgments are congruent for all major 
administrative personnel in an organization, then the organization will 
probably (depending upon influences external to the organization) 
display a stability of behavnor even under a succession of managers 
from within the organization If a primitive society can be considered 
to be an organization, then with the environment limited and un- 
changing and with the set of judgments itself quite limited and 
unchanging, we can expect the "organizational” A-sets of different 
members to be congruent Hence, the il-sets corresponding to a core 
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of important judgments o' would also be congruent Consequently, 
successive leaders might produce relatively few changes in comparison 
vith modern organizations, where successive leaders may have vastly 
different backgrounds, and even view the set of core judgments O' 
differently 

We have ruled out spontaneous changes m an individual's personal 
structure, this means that we shall not consider m any detail the 
problems associated with the “stability" of an ^-set If, however, the 
A-sets associated with the judgments of O' are “unstable" and con- 
s an y c anging then this is somewhat the same as having a rapid 
succession of leaders with different backgrounds where we identify 
erences in background with incongruence in ^-sets In this ca«e 
e cou expect some instability m the behavior of the organization 
general organizational policies may also influence the con- 
intprn!.i.° ^-sets For example a policy of restricted 

effects tT ° ^JS^^i^ational personnel may have several possible 
sometbiTiff ecroase the congruence between A-sets and lead to 
“ ““y’ “ .norea,e 
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A nohci of ? possibilities of comraunication between sections 
for the “npw interaction, like that advocated by proselyters 

the congruence o^A^T'” ‘'’® ‘’''"’'‘'''P effect of increasing 

increase aifrepm * ' ^ associated with judgments m and, hence, 
honever al«o i™ P""inple decisions Increased interaction may, 

Banisatmna, stSe?ard?b' 

judgments itself ™ight affect the stability of the set of 

-Refahoiu between Personal 
ructures and Organizational Problems 
In this section wp sTiaii 

problems an oream concerned wnth some of the more specific 

goals More 8Depi6^'^ii°” encounters in its attempts to reach certain 
"tructures m (n shall employ the concept of personal 
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THE DECISION PROBLEM IN THE ORGANIZATION 

One of the advantages of an approach which takes into consideration 
the decision maker’s viev, of the world in analyzing organizational 
decision making is that it is possible (although perhaps difficult) to 
consider the organization from the viewpoint of the decision maker 
When the personal structure is formally described, it becomes possible 
to assess some of the effects of differences in the personal structures 
of the major decision makers upon organizational behavior As an 
example it becomes meaningful to assess formally some of the effects 
of subgoals, e g , personal subgoals, upon the behavior of the organi- 
zation It focuses attention upon, among other factors, the neglected 
role of interpersonal understanding in problem solution Even vithm 
individual problem soUnng there is the problem of the dichotomy 
between the languages of perceiving and acting, '‘How hard a prob- 
lem will be depends on the simplicity or complexity of the rules that 
define the correspondence between the two languages (those of per- 
ceiving and acting) ” When, as m organizations, we have a person 
making decisions who must depend upon others’ perceptions as well 
as his own the problem of translation becomes connected with inter- 
personal understanding The process of influence (and hence agree- 
ment on solutions) depends “not only upon interpersonal relations 
between mfluencer and mfluencee but also upon the structure and ac- 
cepted rules of transformation of language employed by them ” The 
use of the PS is well suited for an analysis of this type of organization 
decision problem 

The organizational decision problem thus has aspects which, while 
perhaps present in broad interpretations of individual decision mak- 
ing, at least assume a position of increased importance m the context 
of the organization Cyert and March [2476], among others, have 
pointed out that the organizational decision problem is a legitimate 
focus for research and organizational decisions may be mediated by 
quite different processes than individual choices 

Little IS yet known about how business decisions are actually made 
(Cyert and March [2476] , Holt [2336]) It may turn out that some 
general policies have o\er-all effects upon the organizational decision 
problem Restricting the type of communication to those vhich had 
been transmitted in the past, for example, may minimize the difficul- 
ties resulting from differences in PSs The quahtj of the decisions 
made may not be improved, however Policies uhich minimize the 
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dlfBculties which could result from differences in PSs by letting people 
get together and indirectly familiarize each other with some of the 
bounds to their more important ^-se+s mny facilitate the making of 
some decisions but again this does not a'ssure a minimum quality to 
the decisions made 


THE PROBLEM OP ORGANIZATIONAL CONTROL 

We shall interpret the problem of organizational control to be one 
0 eci mg whether or not the organization is in a specified set of 
organiza lona states For example a personnel executive may con- 
titL oi'gs.nization, from his point of view, to be under control 
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those P would mukc? To analyze this question, we must consider the 
relation of Q’s PS to P’s PS. If the corresponding ^l-scts of Q are 
finer than those of P for judgments about control of the organization 
(i.e., if Q’s id -sets are contained in P’s id-sets — Q has a more dijjer- 
entiated PS) , then Q will not take actions to change the organizational 
state when P would have taken such actions. If, on the other hand, 
the corresponding id-sets of Q are less fine than those of P, then Q 
will take some actions when P would not. 

To give some further insights into the problem of organizational 
control from an interpersonal point of view, we consider P's and Q's 
ability to discriminate between organizational states.” 

Let Xi and X 2 be two of the states of the organization. There are several 
ways in which Q can distinguish or partially distinguish between these 
two states. If we consider a particular judgment, say ^i, this may be 
true for state Xi, but not true for state xg, or conversely. Two states will 
be said to be 'partially distinguishable by the judgment 0, if the judgment 
can be true for one state but cannot be true for the other. More formally, 
using S to denote “partially distinguishable” and adding a subscript to 
denote the judgment involved, we have for the definition of partial 
distinguishability 

Xi©fX 2 ^ and 4>»(^2) = 0 

or 

* 0 and 

where “<=^” stands for “if and only if,” and where (j>, is the judgment i as 
a function (much as “ye5”-flnd-“no” is a judgment function in a psycho- 
physical experiment — either “yes” or “no” may be made in response to 
any presented stimulus) and means that the judgment 4*1 is 

actually made in response to the state Xi while 4>,(xi) = 0 means that 
is not applicable to state xj. 

Q may also distinguish between two environmental states when (a) one 
judgment is true of one state, (6) another is true of the other state, but 
(c) neither is true of both states. When all three conditions hold, w’e shall 
say that the tw^o states are distinguishable by the two judgments. More 
formally, tw’o organizational states xi and X 2 are distinguishable by the 
judgments <^>i and (where distinguishability is represented by © and 
the subscripts are the indices of the two judgments) w’hen the following 
holds : 


i*The following discussion of types of discrimination is largely based on Shelly 
[481] and upon a paper by Shelly pre<«nted at the September 1961 meetings 
of the American Psychological Association entitled “Judgments and Organiza- 
tional Control.” 
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= 4,, and ^,{x2) = 4j 

and (t>t(a;2) = 0 and = 0 ] 
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<^;1 


f'i’.Cii) 0 and ((,,fe) = 0 and ■j),{ij) = and <i),(ii) ... 
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require that for actmn assumption about the state x,, but 
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the same decision if oi however, P and Q will make 

guishabihty IS reouirpr? ® i 4 c'^ Thus, when partial distin 

guarantee that the Hpn/ congruence of Ac^ and Ac^ can 
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that It has at least shnw^K^ ^ ^ simplified analysis, it is hoped 
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In the precedin ^^^tween altebnative actions 
which underlie a deasin^t^^ concentrated upon those judgments 
behavior and examine pv ° go beyond this predeci^ion 
structures and indivirli f action from the viewpoint of per-^onal 
by the difficulties ir, r (The analysis will be restricted 

structures^for action to personal 

There are tw^ pr^T'a f > 
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model involving personal structures First, the same actions may not 
appear the same to different persons m the organizations Second, not 
only may the actions themselves be vieucd as being different but also 
the same action may be viewed as having different results We shall 
consider each of these in turn 

The fact that the same act might be perccncd differently by dif- 
ferent individuals is probably not surprising This follows from the 
approach already adopted, for any act can be looked upon as a “con- 
tinuous” sequence of environmental states when viewed from initia- 
tion to termination Since we have already permitted different persons 
to associate different judgments to the same emironmental states it 
follows that they may see an act as “passing through different states ” 
Thus, under this development, we see that individuals may ha\e dif- 
ferent perceptions of the same act Conversely, of course, different 
acts — consisting of different sequences of states and consequences — 
may be viewed as the same act 

Instead of considering an act to be a “sequence” of states, we will 
now assume that an act will be perceived as a “whole” and that differ- 
ent individuals may see the same “whole” act differently, le, indi 
viduals may attach different judgments to the “same act” or the same 
judgment to “different acts” Thus, we shall treat responses somewhat 
the same way we have treated states of the environment (see [484] 
for a more detailed development) 

An act, symbolized by a, will be defined to change an environment 
from one state x to another a(x) This new state of the environment, 
a(x), falls m some A-sets of an individual but not in others The 
result of the act will be viewed differently by two individuals if the 
A-sets containing the changed en\ironmental state differ for the two 
individuals 

We can now consider the relation of acts to organization decisions 
when the analysis considers individual differences We will proceed 
as follows Let us consider again the PSs of P and Q The PSs of P 
and Q may be the same, but P and Q may perceive the acts as being 
different, or P and Q may perceive the acts as being the same but 
may, through their individual PSs, view the results of the act dif- 
ferently This gives rise to two principal cases that we shall consider 
First let P and Q have the same PS but view the acts differently 
In this situation they cannot agree on the choice of an alternatne, 
even though they agree upon the characterization of the current state 
of the organization, and e\cn though they agree on the characteriza- 
tion of the state they want the organization to go to In this situation 
(without considering the possibility of changing the PS of either P 
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be especnlly true of “terminal” decisions When men make the de- 
cisions, t^\o questions of organization and information design imme- 
diately arise (1) Gi\en a particular PS, what kind of information 
should be funneled to a particular man so that he can make the “best” 
decision possible? (2) Gi\en certain unalterable characteristics of the 
type of information, "what PS characteristics permit the best use of 
this information m making decisions? Aspects of both of these ques- 
tions will appear repeatedly in the following 
We have previously discussed the problem of organization control 
in very broad terms There we saw one waj how judgments of indi- 
viduals within the organization could become one of the factors in- 
fluencing the future states of an organization The judgments of the 
individuals, through their effects upon the selection of an act, also 
place constraints on future states of the organization In a very large 
organization especially, these judgments can become difficult to “con- 
trol,” since the larger the number of persons compounds the difficulty 
of controlling how they see or structure the possible states of the or 
ganization Larger numbers of persons also permit greater oppor- 
tunities for variation in the people joining an organization This pro- 
vides further opportunity for variation m the circumstances which 
can arise within the organization, and consequently, for variation in 
the interaction between persons wuthin the organization In the fol- 
lowing we shall examine some aspects of this “generalized problem of 
organizational control” from the viewpoint of mduidual differences 
In an organization certain judgments are more critical than others 
The control of persons within an organization then centers around 
establishing the congruence of those A-^ets associated with the more 
critical judgments 

Consider now the quite common situation in which an action by one 
person must be followed by a suitable action bv another person Let the 
first person be Q and the second person be P Suppose that action a, 
follows whenever Q makes judgment and when this occurs it should 
be followed by P taking action a. In order for P to take action (which 
we are assuming will be dependent upon his making judgment tt>j) the 
state to which the organization is changed *o by a, must be included m 
Aj 1 e , we must have a, (A,) C Aj If the inclusion is strict, then occa 
sionallj P maj take action a, without Q’s ha\ing taken action a, De- 
pending on circumstances, this maj or may not be undesirable 

If wc h‘i\c a whole sequence of suchrcquired actions (a,), i = 1, ,k 
and their associated judgments, such that a, must immediatcl> precede 
a, + 1 , then by a simple extension of the preceding de\clopmcnt, wc must 
ha\e a, (A,) C A,+i for i = 1, , A. Such a nesting property maj not 
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example, are completely disjoint If P must base his choice of action 
partly upon the basis of the state of 0^ then he has no real basis for 
making a decision Hence, there must be some way of relating the A sets 
and Ai^ for coordination to take place 
Consider now a third individual in the organization whom we shall 
designate by R Let this person have as the domain of his A-sets the 
entire organization as in Fig 4 (where the dotted lines represent the 
A-sets for P and Q) If R says that Oo is in a state for which the judg- 
ment (t>i IS true, P may feel that he can choose an act dependent upon 
for he knows that, within the range of his experience, both he and 
R make the same judgment m response to the same state in 0, 
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FIGURE 4 


We can also consider the situation m which Q and P have completely 
disjoint sets of judgments This situation is represented in Fig 5 Obvi- 
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be difficult to achieve If, however, there are certain difficulties asso- 
ciated with action a, being taken when action a,_i has not preceded it, 
then the problem of organizational control could become very difficult 
In this situation the fundamental problem may be to design an organiza- 
tion so that action a, being taken without a,_i has at most the cost of 
wasted effort associated with it 

The problem of coordination between parts of an organization is, 
like the problem of control, dependent m part on the relations be- 
w’een e PSs of indniduals within the organization Coordination 
depends upon the communication of information But here the term 
in orma ion is meant to include concepts used in one part of the 
really understood by other parts of 
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mpnf<i pTn A i w 4 -sets corresponding to common judg 
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municatine ^ Problem of coordination to be one of com- 

“Ctlon to Irf “ “"'^"”"8 ‘■'e of one part of an or 
emplojed (ic when the judgments 

eating parts We shall i k differ for the communi 

the part of the nrer *’^*'*^ organization Oo (for 

(for the It of communication) and a 

are several ways receiving the information) There 

"a part” of an more formally rvhat is to be meant by 

to be the simnlesf *’“W6''er, take what appears 

“f the orgamzatmn we shall, within the set of states 

subsets of states w li t-wo disjoint subsets, and each of these 

Accepting the m u *>« "a part” of the organisation ” 

can apply the approach°ff .^”“1°“ organisation, we 

nation Consider first tb * ^ chapter to a further analysis of coordl- 
ntu e of Oo and P is th ^ nation in Fig 3, svhere Q is the semor exec 
the same judgments * of 0 , Let both P and Q have 

their part „/ (he oroan 1 t**® judgments to only 

to«gmen,s,eood ~.Now, even though both have the same 

possible, for the sets Ai*^ and Ai^, for 

"Perhaps a preferable but 

ganiration would be to con ,4 complex way of representing parts of an or 
marginal images of a nr ^ states of a part of the organization to be 

ganization as a whole ° space which represents the states of the or- 



MODELS OF THE INDIVIDUAL IN ORGANIZATIONS 371 


Oo Or 


A? 

O 

Ai 

Al 




FIGURE 3 


example, are completely disjoint If P must base his choice of action 
partly upon the basis of the state of 0©, then he has no real basis for 
making a decision. Hence, there must be some way of relating the A-sets 
and Ai^ for coordination to take place. 

Consider now a third individual in the organization whom we shall 
designate by R. Let this person have as the domain of his A-sets the 
entire organization as in Fig. 4 (where the dotted lines represent the 
A-sets for P and Q). If R says that 0© is in a state for which the judg- 
ment is true, P may feel that he can choose an act dependent upon 
for he knows that, within the range of his experience, both he and 
R make the same judgment in response to the same state in Or. 
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We can also consider the situation in which Q and P have complctelj' 
disjoint sots of judgments. This situation is represented in Fig. 5. Obvi- 
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ou‘^13 here again coordination is impossible for there is no basis for P 
making u'o of any of Q s judgments about the state of Oo in selecting 
an\ action 

I rc\ioii''l\ the problem of coordination consisted of finding ways for 
P to estimate the domains of the judgments applicable to states in Oo 
t i> po« ible hm\e\er tint Q s pnncipal interest m the states of 0, is 
111 iihnt miglit follow from these states with regard to the future states 

‘LL ^ ‘he domain of the judg 
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but his judgments about Or ate inappropriate for determining the 
results of Q’s actions In this case, his judgments are not sensitive to 
the results of the actions Q selects (Again Q’s A-sets are outlined 
by dashed lines ) 

We can now describe at least tno possible roles for a coordinator 
A coorainator R who can make all the judgments which both P and 
Q can make could understand what w'as going to happen and report 
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this m a “meaningful” way to P (for he would have P's judgments as 
well as Q’s) A second role can develop when P is already able to 
ma e all of the judgments Q can make Therefore, m order to make 
a con ri ution (a) R s A-sets would have to be more congruent to the 
se s 0 Q than P s, or (6) R would have to have judgments whose 
A-sets corresponded satisfactonly to the ranges of the alternative 
^ cases it would then be necessar}’ to 

f ^ ^ coordinator”) the authority to respond to the state 

R s« ° A actions Q selects In the preceding ca«e, 

ordinnhn^\^ or, acts largely as an interpreter (interpretive co- 
sptX “ ? / “ coordmato^ acts as a 

that anv coordination.) We might offer the hypothesi'! 
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dividual’s PS needs to be changed with reference to the decisions he 
IS to make We know little about what changes need to be made, 
especially if it is desired to minimize effort 
Another phenomenon clearly associated with organizational culture 
and the PSs of indi\idual members are the successive waves of new 
judgments, or “okay” words Certain judgments have a value asso- 
ciated with them long before their A-sets become stabilized Because 
of the unstable nature of the A-sets associated with these fad vords, 
the problem of communication becomes more difficult although their 
frequency of usage may give the opposite illusion The A-sets may 
mean different things to different persons m different parts of the 
organization and, hence, they may lead to “uncoordinated changes” 
in different parts of the organization 


Organizational Change and Planning 

Change, and the achievement of stability in the face of change, are 
of fundamental importance m modern organizations In particular, the 
changing environment of the organization produces “compensating” 
mtraorganizational changes which may become the central concern 
of some of those analyzing organizational behavior (e g , Forrester 
[233a] , Haberstroh [4576]) 

Change within or external to the organization requires the initiation 
of many new organizational activities March and Simon [367] have 
in this regard pointed to the importance of the search activities in 
solving the organizational problems produced by some type of change 
The organization of search activities, however, leads to many of the 
same problems met m the managing of research — one of the major 
ones being that the activity can only be evaluated through its use 
by others, and these others may not have the time to understand fully 
the information presented {Rubenstem [457d] ) Thus change may not 
be adjusted to successfully and the organization may, in some intuitive 
sense, become “unstable ” To delay a decision may risk a buildup of 
instabilities until a major crisis is reached, but, alternatively, to make 
a decision quickly can involve risks of unforeseen consequences and 
magnitudes (e g , described m Blau [75] ) 

The personal structures of individuals in the organization play a 
central role in both pre\ention or “correction” for change (discus'^ed 
earlier under “Organizational Control”) and in the adjustment to 
change (the problem of “stability”) “The area of control is intimately 
connected vith organization design and analysis The«c are, in turn, 
intimately connected with individual character formation and be- 
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Cf difficulties The organization must communicate \vith the external 
' world and, to do this, it must adopt at least some of the concepts 
of the external world A further difficultj here is that the A-sets 
1 of members external to the organization and those internal to it 
-t may not be congruent because judgments used extensively within an 
- organization may derive their primary significance from an organic 
zatxonal context This may be particularly true for newly introduced 
judgments Then certain members of the organization must essen- 
tially function as “coordinators” with the external world But by their 
■i very functioning as coordinators, they may lose part of their “or- 
« ganizational culture” and thus find it difficult to communicate with 
other individuals within the organization 
The difficulties of a single person or a part of the organization 
communicating with other parts of the organization may be further 
increased through the way the organization has been structured The 
structure of the organization — the division of the organization into 
“boxes” — may lead the parts of the organization to adopt certain 
judgments and their associated A-sets internally, and thus limit di- 
versification of PSs for members of that part of the organization 
Thus, a “solution” to problems of interpersonal communication within 
one part of an organization may increase the problems of communi- 
cation of that part with other parts of the organization Too good a 
solution to the problem of interpersonal communication within a part 
of the organization may even make changes external to that part 
"unperceptible” in that new states of the organization will be neither 
completely nor partially distinguishable from old states of the or- 
ganization 

Probably one of the most important effects of intra- or extraorgani- 
zational change is that actions no longer accomplish certain ends 
The old routines are destroyed This may simply be because the new 
judgments produce changes in the A-sets for old judgments which 
(a) lead to the conclusion that the old results of acts are not good 
enough or (b) alter the domain of acts so that what appear to be 
“old” actions, because they are tied to the same judgments, no longer 
accomplish the same ends These two situations are portrayed in Pig 8 
In Fig 8a, the A-set for the states of which are desired results 
for action a(, is shifted , the old action a* no longer leads to a desired 
state, the desired state now being in A/ rather than in A, In Fig 86, 
the domain of the action aj is “shifted” so that the action at (labeled 
at') now produces different results A similar analysis holds if we 
consider and to be new “more organizationally acceptable” judg- 
ments 
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FIGURE 8 


Destruction of all or part of a routine implies that the previous 
organizational culture la destroyed to some extent Individuals 
are then forced back upon ludgmcnts (and their corresponding A-sets) 
which are no^ held in common with fewer organization members so 
that, once again, the difficulties of interpersonal understanding are 
increased 

It often seems desirable to effect adjustments to intra- or extra- 
organizational change in a nay that will cause minimal alterations in 
the structure or personnel of the organization This often means, how- 
ever, that decision making authority is shifted, at least indirectly, 
through making substitutions among those who occupy the roles of 
advisor If there are persons who are already in the organization with 
PSs adequate to understand the changed situation, then the change 
may be adjusted to within a minimum of disruption in the total or- 
ganization Such persons are able to make the significant discrimina- 
tions An organization may be designed to achieve such an adjustment 
0 c ange For example, a military organization may continue to 
maintain a number of specialists, even though some of these specialists 
may never be needed Thus, when the organization already has indi 
permit them to understand the changed situation, 
en le organization is able to u'^e individuals who perhaps already 
s lare a arge part of the organizational culture with other members 
^ ^ other hand, the organization does not contain such 
incm ers, en they may have to “import” individuals who do not 
snare much of the organizational culture This may itself produce 
further changes 

u adapt to change, of course, also depends upon the 

adaptability of individuals within the organization If the PSs of the 
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individual members can be easily altered, then the organization may 
adapt to changes quite easily although, of course, this is not always 
necessarily the case On the other hand, if the individuals cannot 
easily be taught to make new discriminations and drop old ones, then 
the adjustment to change will almost certainly be a difficult process 

PLANNING CHANGE 

In planning and executing plans (programming), we begin to deal 
with a somewhat different problem The planning of change might be 
viewed as a "rational” adjustment to changes which are occurring 
It would seem, however, to go heyond this Adjustment to changes 
which have occurred is pretty much the problem of organizational 
control It is recognized that the organization is in a state to which 
some or several judgments indicating dissatisfaction are attached 
In planning for change, however, it is expected that unless something 
IS done, judgments of dissatisfaction vnll be mo* at some future 
time The role of PSs is apparently different for the two types of 


processes . .t j i 

Unless things are really falling apart at the seams in the adjust- 
ment to change, there are usually spots of crisis and this localization 
of crisis reduces the information processing problems for the major 
decision makers The contingencies which must be considered in plan- 
ning change are much greater and the details can become too numerous 
and complex to be absorbed by a single individual Even though a 
computer program may be able to handle thousands of variables the 
individual planners, pnor to the development o/ the program, ho. o 
placed a considerable amount of structure on the situation^ Thus, 
those estimates of crisis points in the future of an organization may 
become very dependent upon the personal structures of the major 

’’’when we begin to approach plans for points of time auite distant 
in the future, the contingencies increase even more Tlie need o place 
some type of order regarding these contingencies increases still more, 
and the plans will probably depend more and more upon die char- 
acteristics of the personal structures of the major planners The ma 
of contingencies can make the more distant situation so ambiguous 


■"This shlomrn t .s bascl upon the propo-ltion that decuon raalrrs u,.|, to 
iins siTicmrni it mix ocnUnlb become necc-m 

imdorstand the dcci'ion thc> are mnkinK > » i im In Mjch n 

/ 1.1 Po-iM lint lIiH re'Jtnint be Ki%rn up in Mjrn n 

(tn on er to ncluevc .hall watch tl unfol 1 tnuch 

aUhotich we mfi> pUn FCRmcnl Q „„,Arvfa nf lnsfnn 

a., when wc d.d before we could mel.a.Ion.h plan such .ezment, of h.stort 
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that demanding decisions from a planner is somewhat like forcing him 
to respond v^ith descriptive phra^ses to an ink blot 
To analyze the«e problems let us assume that those yl-sets which 
are organizationally large (e g those ^-sets which include large 
numbers of organizational states) will be the most influential for 


the planner Under this a<='!umption, let us make a somewhat finer 
analysis of the problems of planmng to illustrate how personal 
structures can be used m the analysis of planning If future plans 
do indeed depend quite heavily upon the personal perceptions of 
the major planners those attempting to control the organization 
must do one of two things They must either (a) make the plans them- 
selves or control the perceptions of those who do make the plans, or 
(b) they must be certain that the plans are sufficiently modifiable 
through execution so that most ‘undesirable” influences can be elimi- 
nated We shall discuss these alternatives below 


If it is desirable to control the effect of the personal structures of 
those making long-range plans then, under the preceding assumption, 
It 18 desirable to ensure that the PS’s of these planners contain large 
organizational A-sets which are congruent to those of the major execu- 
tives or policy makers This is apparently one of the purposes of de- 
ning organizational objecti\cs ” If these objectives (as judgments) 
cover large ranges of desirable organizational states, then they may 
have a large influence on the plans made by the planners If, further- 
more, ese objectives are relatively impersonal (eg , are common to 
many organizational members with congruent A-sets), then it is easier 
to replace planners should the need arise 

assumption that large A sets have a significant 
^ ^ further ways of refining the control of 

f through confining plans to intersections of 

let n >ip let P be a major executive of an organization and 

A ^ IS f nn ^ ^ ^ ^ selects judgment and makes certain that 

which ° 1.* ’ confine planmng activities to states for 

: S ‘"rry « o.gan..at.o„al state, 

decision TTifiU * of defining an over all goal the major 

Through flip T ^ define subgoals (goals within a category) 

maker msv ii plans into such categories the major decision 

In nrq U the nature of plans 

micht work ifx kow the device of using only subgoals 

"SXart onLtr„‘fT -eeutwe P Vre 9 a pre- 

tionil "goal” ^ it ^ “"d the organize 

taming the .1 set 1’ 9 \ ^ 

Ax , and the o^anizational “goal” A set Ag^ It can 



(a) 


(b) 


FIGURE 9 


be seen that whereas the sets and are congruent, the A sets Ag 
and Ag^j the organizational “goal ' A sets are quite different By re 
strictmg the goal A set to A,^, P can obtain a subgoal set, A, fi Ag , 
which IS approximately equal to his own subgoal set At H Ag It should 
also be clear that if P pushes the categorization too far he is again in 
difficulty Policy makers need methods based on other than intuition for 
executing this procedure 

We have said that a second way a major orgamzational executive or 
pohcy maker could control the planning process is through the program 
ming phase By programming ve shall mean what would generally come 
under the execution of plans We shall consider a plan to consist of a set 
of contingent statements of the form, “If is true, then take action 
aj ” AVe shall assume an execution of a plan to be the plan plus any addi 
tions to the plan made by the person m control of the execution Onl> a 


single example v ill be presented 

Figure 10a presents a part of the PS of P u major decision maker «ho 
IS in control of executing a plan The set A/ is a set uhich is congruent 
for all organization members of the organization The set /l^ is a sot of 
organizational states considered b> P to be desirable 

In Pig 106 the plan IS represented It says that, if judgment is true, 
then take action a, &t(A,) is the image of the set A, under the action 
ar, 1 0 , It IS the set of organization states uhich result from taking he 
action ar for or cry state m the set A, Vs can be seen, it does not or erlap 
a cr\ much w ith the set A ? outlined bj a dashed line 

1 igurc 10c shoos the eacciition of the plan by P Ho restricts the plan 
to a subset of ^1,’’ (indicated by the shaded part of 1, ) and in this oay 
restricts the results of the plan so that most of the resulting orgmira 
tlonal states are regardeil as desirable hr P (The result of the < recuteil 
pHn IS al«o l>j a ‘shaded area ) 
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seryations (i\hich have hePT. are based upon actual ob- 

at if this kind of analvsi*, ^ ^stilled however) it is still clear 
ecision makers a great ^ other than intuitive help to 
roany estimation procedurps “ore detailed development, including 
the preceding shovs that ’ ^ provided Yet it is hoped that 

planning and the execution areas, eg, in the area of 

certain individual charartp,n ? feasible to formally consider 

problems This is, afjgj, ® “ the analysis of organizational 

’ ® point of the entire chapter 
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Personal Structures and Personal Satisfactions 

THE SOCIAL GOALS OP AN ORGANIZATION 

In the preceding we have spoken as though organizations, or at least 
sections of organizations, had single goals This is not the case, even 
for parts of an organization, for there is no clear agreement on vhat 
IS to be meant by "best ” As decision making technology evolves, in- 
deed, the meaning of "best” becomes less clear [486] Organizations 
do have multiple goals, “ it seems reasonable enough to say that 
few if any firms maximize opportunity profit ” Indeed, "all social 
units, including organizations, are multifunctional units” and as 
such have multiple goals 

This is altogether natural The organization can offer the individual 
in it many satisfactions, many of which are highly personal It can 
create an atmosphere which the individual finds appealing or un- 
appealing, friendly or unfriendly, and so on Its structure, as well 
as its functions, creates parts of the content of the jobs it provides 
If for the moment we are permitted to draw a speculative conclu- 
sion we might say that, on the basis of available information, the 
atmosphere an organization emits may detract from personal satisfac- 
tions, but its structure, through adding content to jobs, is the primary 
source of personal satisfaction from an organization Herzber, Maus- 
ner, and Synderman [267] studied the satisfactions of accountants 
and engineers and found the job context to be the factor which de- 
tracted from job satisfactions Gunn, Veroff, and Feld [245] also 
found that factors extrinsic to the job could detract from the satisfac- 
tions of the job Both studies, as well as a study by Morse [406] found, 
however, that the primary satisfactions were obtained from the con- 
tent of the job itself With increased automation we shall con<;equcntlj 
have to modify the structure of the organization to put new content 
into jobs It will probably be necessary to restore some of the de- 
pleted satisfactions an organization can offer by imaginatively con- 
trived organizational structures which both create new values and new 
jobs But this IS getting beyond oursehes and, indeed, beyond the 
somewhat modest aims of this chapter — to show that the role of indi- 
vidual differences can be explicitly included in the formulation of a 
variety of organizational problems 


»ni25],p 47. 
«[183],p 259 
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PERSONAL STRUCTURES AND SOCIAL GOALS 

In the preceding section^ ne ha« discussed possible ways of using 
server""'' fT''' simplifications of ob- 

Slutd “l r «>» organisational situations 

thesertat n circumstances in 

ve have areiied IP “"over, in the immediately preceding subsection 
these ™Se a r ‘hat among 

t "oods of Its members 

tur^ can b "-70 "7“ '"'i'' ’’“P™* easily personal struc- 

satisfaetions for mc^m^fYn 7 P.™*’'*’™ achieving personal 

of this chapter has been tn l Although the major aim 

of some of the mnrp ,, ^ relate persona! structures to an analysis 
believed that the concept Ynr "'7"* ®''8‘‘"’‘’ational problems it is 
ticularly important fnr Personal structure will prove to be par- 
restrict the attainment of^tlm" "'i problems which 

organizational meYbt satisfactions of the 

the goals of effioi™ncyYnd*'oTOfi°rT' "oed not conflict with 

cial Research,** "The un t study by the Institute for So- 

much more likely than the best performance [were] 

agers who [dealt! wuK units to have [had] man- 

[built] high group lovaltv'Ya ? supportive manner and 

estimates failed to be met f” ” In one plant, production 

curred which created more b ysars until a reorganization oc- 

incentive pay, following tb *^^*^°*^*^^ relationships as well as extended 
exceeded Other studiP<s production estimates v ere 

[305], and [306]) In the rr^ 'confirmed these findings (eg [301], 
be only peripherally interest”!!^” section, however, we shall 

actions to other goals surb^ contnbutions of personal satis- 

be concerned \\ith the nrobl *”®*'®^sed efficiency Instead, we shall 
promote personal and somoi organization design which directly 
*“W'>'=t.o„e as goals in themselves 
■rHE DESIGN OP fum. 

The emerging social probl optimization 

Jng apparent, and several organizations are already becom- 

proposals for their solution ^ speakers have already made 
tion and delegation “Melioration Increased decentraliza- 

- [457c], Cordiner [1371. and Likert 


** Likert [348], p 453 
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[348]) and more horizontal relationships (Jasinski [295]) have been 
proposed to mitigate the impersonalizing effects of the new technology 
As a counter measure, personnel men have been urged to take broader 
roles in organizational planning (Henncman [264] , Kyle [328] , and 
Odiorne [423]), and there ha\e been charges made that social scien- 
tists have been too conscr\ati\e in their treatment of the organiza- 
tion’s emerging social problems — charges that social science repre- 
sentatives in organizations ha\e become “servants of power” instead 
of the creators of new \ahies (Baritz [42]) 

But will the social climate of America, with its puritanical origins, 
sanction the large expenditures of effort which would be required in 
designing organizations which will ha\e personal satisfaction as a prin- 
cipal goal? The answer would seem to be “yes,” with increasing fre- 
quency Ever since the pioneering study at Western Electric Com- 
pany’s Hawthorne Works in the late 1920's and early 1930’s,” in- 
creased importance has been attached to the position of individual 
satisfactions in an organization It is true that the implicit restraint 
here, and in many subsequent studies, was that the improved social 
climate also result in increased efficiency, but there are growing indi- 
cations that even this restraint is being relaxed 
Unhappiness, chronic disappointment, loneliness, and any number 
of other “mental” complaints are no longer being viewed only as in- 
evitabilities of human existence National programs for improved men- 
tal health are one evidence of this Nor are we without experience in 
organizations devoted to such ends The design of organizations like 
country clubs — if “design” is a proper word — are cases where in some 
loose way, the optimization of member happiness is an objective We 
can probably expect the tendency to accommodate organizations to 
the relevant individuals to increase, and especially so as we develop 
suitable ways of effecting designs “This m turn would probably lead 
to different social fabrics and it might al«o produce a different Social 
Ethic ’ ” 2* Nor IS this possibility confined only to the work of man- 
agement scientists, administrati\e theorists, and others whose interest 
is in organization design The growing stress m psychotherapj on en- 
vironmental circumstances will, for instance, al«o contribute to de- 
signing organizations to accommodate the personal needs of their 
members 

From the point of view of personal structures, an analjsis of some 
of the fundamental problems which might be encountered in the de- 


•3 [452] 
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Sign of an organization for optimizing interpersonal relations is dis- 
cussed in Shelly [486/] Generalizing directly the ideas of that paper 
to organizations, however, leads to new problems 
The major theme of the abo-ve mentioned paper on intentional op- 
timization was that it was desirable to eliminate those judgments 
the psychotherapist’s own personal 
no+iD 1 ™ actions which were intended to optimize the 

nprppn+i^ ^ might not achie\e this goal because of “mis- 

thflt ^ ^ organization there is the additional restriction 

whom affects a large number of persons, each of 

I Therefore, wl^thin the orgam- 

best or " 

and these ’“^organization there are at least two persons 

of mterpersonal^onliln *5*^'" personal structures, the problem 

The first the nn involves the employment of two criteria 

the organization unpleasant for each member of 

like a utility function criterion is something 

defined over the noc® m individual members of the organization 
tenon Ct *>'» organ.zat.on The sLnd cn- 

dissatisfaction for differenr^''"^ attached to \anous tjpes of 
second type of criterion of the organization, again, the 

functions defined over ♦ Jiewed as a variety of social utility 
thing seems clear howev ^ organizational states One 

pointed out. withm Churchman and Eisenberg [486c] ha\e 

''ill have to be ^beir case) the “best” 

upon their similaritie? ’“uch upon differences between persons as 


similarities -- 

terpersonal relations ^Ss, then the problem of optimizing m- 

extension of the viewed in part as an 

this chapter In the prohl° control discussed earlier m 

two persons in the organiz^^ ui'gi'nizational control, we considered 
of the decisions they woiiM ^ made some comparisons 

cific decision considered T Then the spe- 

state which required som^* "’hether or not the organization was m a 
organization to a state of be taken to try to restore the 

the organization was not wo call those judgments where 

and simultaneously consid^ ^ control “unpleasant judgments,’ 

and Q, then we have estaW uupleasant judgments for both P 

“therapeutic” situation ri« ’®bed an organizational analogue of the 
escribed m Shelly [486/] We have thus pre- 
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sented a method for analyzing, m a highly simplified way, some of 
the problems of interpersonal satisfactions in an organization 
In the following ve ^\ill vcrj' briefly expand upon this approach The 
aim \\ill be to present in slightly more detail the type of problems raised 
Let the /I -set of unpleasant states for P be denoted by and the corre- 
sponding i4-set for Q by A^ If A^ C A^ and \vc keep the organization 
from going into any of tho‘;c possible organizational states unpleasant 
to Q, but only to Q, then Q will presumably be "happy” but there will 
remain possible organizational states which arc unpleasant to P If, on 
the other hand, we "eliminate” all of those organizational states un- 
pleasant to P, then we will ha\e reduced the "richness” of the organiza- 
tional environment for Q because wc shall ha\c “eliminated” possible 
organizational states which were pleasant for Q If neither of the A-sets 
A^ and A^ are contained m the other but they intersect then we can 
consider eliminating, for example, 0 A^ or A^ U A^ with the same 
attendant problems The problems arc increased greatly when we 
consider larger numbers of persons 
Preventing certain organizational states from being realized may af- 
fect organizational behavior in general, and in particular the achieve- 
ment of other goals For example, the requirement that the organiza- 
tion not realize certain states, effectively eliminates certain actions be- 
cause the results of these acts may fall largely, though perhaps not 
wholly, in the set of undesirable organizational states Certain other 
actions may be reduced in frequency because some of the “eliminated” 
organizational states may be the primary "precursors” to these other 
actions Both of the preceding effects may, of course, have secondary 
effects that eliminate certain organizational states which are quite 
desirable 

The preceding and really very elementary analysis of some of the 
problems of optimizing interpersonal relationships m the organization 
may appear to be a long way from that which is truly "interpersonal ” 

If this perception of distance exists, it may be because the reader, to 
use Fingarette’s phrase, has became a "victim of metaphor ” We have 
far too long felt that the only way to discuss problems of emotional 
adjustment was to use words having emotional significance themselves 

Conclusion 

In the preceding we have considered abstractions based on a variety 
of problems faced by organizations, some of which were abstractions 


” [195] 
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of actual observed problems We have been concerned ^vith showing 
how these abstract problems could be formally translated into prob- 
striint? relationships through the concept of "personal 

S soTutioIs T®” TV“ f<=as.b.lity rather than to pre- 

achievmtr ” admg with a brief discussion of the problems of 
hooed „ m ■» “ interpersonal situation, it was 

ttroroa^ “n/iinf between the mdimdual and 

“f ““ of ^'ff^oaltxes m eon- 

oC swt ~ of representing both the organisa- 

anZ,l oTth l structure simultaneously in the 

The imnortar ™ n Problem of ethics and not of science 

made prior tn rennet organization is an evaluative decision 

K IS nS ueoessa^t w P-“ems 

balance desired can be oh(«! Any 

clear should not be surnr. always been 

not This IS very trb f d^i-oloped, our ethics is 

formally mix the adequate to show only that models ^^hleh 

feasible It is nl Z T u‘ organization are 

could not be done in thfs '® n'®" n®®fn' 'f'''* 

approach has at lels ™ it can be hoped that the 

The existing analogue molT^” impression of potential usefulness 
simple to accommodate + 1 ,^ ^ ^ chapter have been obviously too 

Judgments are concatenatib^ complexities of the organizational world 
different meanings m diff ^dgments change Judgments may ha\e 
fie imbedded m selecfp<^ sequences Judgments may sometimes 
other times they mav judgments at one time while at 

meaning, there must be ^ 

not an easy task, and the their boundaries This is 

may vary fess easy when we consider that 

Beginning ^^th selecter^* individual decision maker 

tnis chapter can be adanfp^ problems, the approach of 

eral wajs One approach t contingencies of "existence” in 'ev- 

certain “critical ’ judgment Shelly [482], is to concentrate on 

the remainder of the ner«n ^-sets and attempt to construct 

corresponding to the from the personal structure 

0 PSs the actions availabl ^®uts Another is to describe in terms 
bounds on planned orpan, ^x ° different members and m this v ay set 
b^mzational changes 
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Turning now to analytical tools, we can observe that the preceding 
approach was essentially algebraic A topological approach in which 
the A-sets can become cither open or closed sets is also a very natural 
one In particular, through the use of separation spaces,"^ discnmina- 
bility can be directly used to establish a topology on the space of or- 
ganizational states -® We can also use very few properties of personal 
structures and then examine the relations between these simplified 
personal structures when they are placed in different networks For ex- 
ample, we can consider the organization as a graph and then consider 
the relations between the personal structures of persons in a minimal 
covering subgraph of the organizational graph Via this route, the 
effects of some of the characteristics of personal structures of persons 
forming a minimal path in the organization could also be investigated 

Many other extensions which would improve potential applicability 
are also possible The preceding examples were intended only to show 
that the ideas of this chapter can be extended so as to meet directly 
the methodological problems that were covered over by the oversimpli- 
fications employed in this chapter 

Now we turn to criteria of “acceptability ” The ultimate accept- 
ability of any model of organizational problems will have to depend 
upon what is considered to be “desirable” as well as “best ” Within 
the decision making framework, it is becoming increasingly unclear 
as to what is meant by “best ” It would seem that the meaning of 
“best” and the limits on achieving it can be most easily understood 
when “best” is measurable by some criterion which can be applied in- 
dependently of individual variability In this way the acceptability 
of the model of a problem may be clear even when a “best” cannot 
be delineated On the other hand, when it is subjectively clear as to 
what “best” means, then we may also be able to decide upon the 
acceptability of models for organizational problems For example, 
judgments may be used for assigning quantitative values to or- 
ganizational problems, to providing the criteria for linear program- 
ming problems, etc But it is not always easy to specify, in a formal 
way, even the more standard goals of an organization [486d], and 
sometimes we must be content with, at best, a collection of ill-de- 
fined problems [486e] Man has an ability to reduce information, 
but he appears to be more limited in his ability to make comparisons 
[486g], and this will always affect the problems he can formulate 
which are personally significant to him What man can achieve in the 


1683] 
28 [481] 


28 [425] 

3® [323 and [4SGb] 



M\\\GEME\T 


'CIENCE rER«;pECTirES 


of conceptunlifing bo t> i. dependent upon n ladder of Miicher 
0 er concept' con'tramed in 'ome ^a^nle b\ whatever limits 
micht e-y t on the e^oluuon of lu' brain Eaen when an explicit cn 
enon of bc't i' ‘^^‘ilhble vequential adjustment the rule rather 
ton the oxcoption M hen be , .t.elt c^ohnng n concept -e- 
quenbal adju tment ^.11 become cc en more c^ entnl 

«elf snlnorfT* ’''‘'P*''’’'® “odel of orgnnizntioml problem^ i- it- 
chanter Mpuntial adjustment The anah is in the 

ward' '■>" "-■» I'' *»- 

into or^L,t^ j'r'^ ■ncorpontmg the structure of the indmdml 
to pS e^ iTf for nchict Client of the ■ bc-t 
ticuhr combinat.' ”''tln'«>n “f P'’' 

a «in-le model anT ° mdmdual cliaractcri-tic- info 

nccc.:„.eptU .Ito d™' •” 



21 

MEASUREMENTS OF DECISIONS 


I. J. Good 


Introduction * 

In this chapter I «hftll trj to analjzc, m a quantitative manner, a 
part of the process of making a decision 
I do not knon to nhat extent the \\ork is a contribution to statistics, 
to the theorj of rationality, to ps>chologj, or to tlie “mathematics of 
philosophy ” To some extent the nork is mctaphjsical, but I think no 
more than Jungian or Freudian psjchologj' It is ncll knovn that in 
the philosophy of the lav no one has succeeded in completely elimi- 
nating metaphysical ideas, especially in connection vith right and 
wrong, and blame and credit The decision process is closely related to 
these rae.U.eics, sv that we. vaitv.- 

physics entirely in its analysis 

One of the functions of philosophy is to define vords that are too 
difficult for the makers of dictionaries Of special interest to current 
statistics and management science is the decision process Tukey [555] , 
for example, complained that no adequate definition of a decision had 
been given in the literature of decision theory This chapter begins with 
a suggested definition 

It IS more difficult and mathematically more interesting, but perhaps 
less important, to consider quantitatively the process of deciding I 
am going to argue that tvo aspects of a decision are the change of 
mind and the variation of mind with respect to a class E of acts, and 
that both can be expressed in terms of the “credibilities” of E, these 
credibilities being functions of time The fact that it is possible to carry 


^ This IS a completely revised version of a previously published paper [228] 
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Decrmons and Conclusions 

Zt F®H a definition of a decision ” 

eX r nst r‘ ■'"d exhaustite act- 

some assigned 0 ^ 00 =?"* Tt'*” “ ■'■’™ ‘0 aduc'ong 

which an act is nerfnrmd to regard tlie time at 

tional he wil! aet n f i, ticfinition If the man ra 

eaohrot and ; «■'= h.m 

Under this formulation thf*^"^ °™ Hrgest eapcctcd utilitj 

the loss of utihU doe automnticallj take into account 

rate at which new infnr ° P°*tP““™cnt of his decision and also the 

™ple often brsll !T "1 ''' '' 

[222o]) It the man n° t'*'™ the rate is low (Good 

which will trigger off ntWo the acts will often be commands 

■”g coch act £ IS a class”*'!'''^^ (Stnctlj speak 

of thinking with infinifd.**^^^ tint the man must be capable 

sumption IS unrealistic «aich an a. 

or more on good judgment. ^ Sood decision depends as much 

to consider the notion of reasoning This fact leads one 

not be pursued further her rationalitj, but this matter mil 

'■on of this notion in Good^ loooV 

cision proce«is -vihich i! j ^herc is another a'tpect of the de 
Urom time to time d, 

that the man IS conscious decision process ha%e a'^suraed 

perform the act £ i, _ , , "“hjectue probabilitj P. that he will 
Pcobabilitj win 2 n P, + p. + ^ „ This 

jectne probability that F ^®®t. approximately equal to his sub 
comes clo«e to 1 for «=omeV^ 

0 perform act £, or thinl- thinks he has decided 

Apart from the sub,p T ® decision 

f ‘here are “ - -nre, 


that 


i\ ement to suppose 


j ' ^^6 also credihilitipa « . n-saacaxi, — 

or intensities of con\ irti«« ® rational degrees of be- 

ase on all the information ? know n as logical probabilities 

P!'J'’“‘'Probabihtiesf which wnd that there are also 

o the World and all tniP. lo ,efimtion are based on the entire state 

account of kmds of probabiW* °^ *^*^*^ known or unknown (For an 

J y, we strongly recommend Good [223] ) 
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A man’s subjecti-ve probabilities are also his assessments of the 
credibilities, unless he is trying to fool him«elf, ^hich ^\e shall sup- 
pose he IS not doing But ^\e are assuming that there are true credi- 
bilities, and that the man’s assessment of them might be very inaccu- 
rate We also assume that the credibilities exist at each moment t, 
whereas the man might make his assessments only occasionally 
If one of the credibilities pf becomes close to 1, and if the man’s esti- 
mate Pi IS also close to 1, then the man has actually made a decision 
which, on the evidence available to the man, is unlikely to be reversed 
Since no credibility of a future empirical event can be equal to 1 
(“nothing IS certain”), a decision can be reversed at any time before 
the corresponding act is performed, even if no new evidence comes in 
If the man thinks that the credibility is exactly 1 he vould be wrong 
(More generally he can think he has made a decision when he has not 
done so ) 

We are suggesting that to decide to perform an act is a mental 
event which occurs if and only if p, and P, are both cloee to 1, pro- 
vided that they remain close to 1 until the act is performed If the 
subjective probability Pi is close to 1 but the credibility Pi is not 
then, as said before, the man only thinks he has made a decision 
If, on the other hand, the credibility is high, but the subjective prob- 
ability IS not, then the man does not know his own mind If in such 
a state of mind a man actually performs the act Ei, then either the 
act IS a habitual one that does not require a decision or else he has 
acted while the balance of his mind was disturbed 
The subjective probabilities and credibilities in the above defimtions 
must be in the hght of information available to the man v\e would not 
say that a man had decided to leave a Public House if only we knew that 
he was shortly to be ejected, although some people might claim that he 
had unconsciously decided to leave’ This explains why the defimtion is 
not framed m terms of the physical probabilities, 

A peculiarity of the process of deciding is that the subject simul- 
taneously estimates the credibilities (his estimates being his subjective 
probabilities), generates the credibilities, and affects the physical prob- 
abilities of the acts A reluctance to accept the idea that there are 
several kinds of probability must, I think, lead to difficulties in ana- 
lyzing the process of making a decision Note that the given evi- 
dence must include the state of mind, both conscious and unconscious, 
of the subject, in fact, quite often in the process of reaching a decision, 
the only relevant evidence that varies is this state of mind 
When a decision is reached and not reversed, v\e can retrospectively 
sav that the decision was made at the earliest time at winch the «ub. 
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lillv both reached some convention- 

ally high vahie such as 0 99 and did not thereafter sink belon tins 

a manLusT ? *“ "•>“ 

at sH! 1 7 a"'' *■'= be made the d e.s.on 

nBu7,n77 7 proaided that he nas in h.s 
7aker7ov 7 ?77 ‘be other hand, the decision to 

otherwis“thc ‘b-’ ““‘'O" by a long period of time, 

In both these cxamnlerth *’*’ time on his mvn clock 

overtly clear is nhen it h "'““'“‘t at nhicli the decision becomes 

Acoiicir„‘ ,S , 7 “=‘'y ‘o '•‘=y“=n it 

usually the provision^'a™ 7 ‘b*’ “ “’“ntnl eient, 

may assume that th h *^*^7 ^ hypothesis By convention, ne 

betL C anoterf "”P'y that one a^ is 

as a decision theory 7wo7w7'***’* “ ''’"a'"®”" Ibeory as well 

“I the whole of statistics h '^‘‘b b'® ® resisting the conquest 

®eant a theory in ttch Jl ntir by ‘bis expression is 

vance of expcrimentafinn ^ actions have to be listed in ad- 

fionally mean by a ^ 

example, Good [2211 r^ooi (See, for 

to emphasize that such a fJrv' [508] ) In fact, 

as any other decisions I nn ®"Ould cover conclusions just as much 
It could be areued name theory of rationality 

IS liable to have unktinwr, ®<^nclusion of accepting a hypothesis 
-ny other deci,mn T But this is also true 

as well as a theory of mf ^ theory of conclusions 

geometry as well as would be like saying that we need 

With special reference to ^ theory of rationality, 

conclusions and to a theory of 


of Mind mtii to the Change 

■with Respeet to a Claes of Acts 
Uae aspect of the nroe 

abo\e, IS a variation of ®nnung to a decision, as described 

bihties are p{t) ~ P = (P‘) with time If the credi- 

of the path traced out bv th sense, the “length” 

U^t^T should represpTif ^ dimensions in a duration 

spect to the class of acts a H +k “variation of mind,” with re- 
onlj p(fo) and pfr) ar^ ^ ^ shortest possible such length, Tvhen 

assigned, should represent the “change of 
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mind ” We shall suggest that there is a natural definition for the length 
of the path, e^en if the point p(i) moves discontmuously 
The vector function p(i) may be regarded as corresponding to a 
sequence, F, of mental e^ ents We denote the total variation of mind 
in F, vith respect to the acts E, by D(E F), a. numerical function 
of the events E and F In Good [228] this vas called the “decisionary 
effort,” but this name was misleading since the “variation of mind” 
Ignores the efforts of imagination and judgment in assessing the utili- 
ties and probabilities ® 

Let p(fo) = P> pfT’) = q In order to arrive at a quantitative 
definition for Z){E F), ve shall first introduce an approximation, 
Do(E F), in which only p and q are taken into account and the 
history of the distribution throughout the duration of F is ignored 
We call DoiK F) the “zero-order approximation to the variation of 
mind m F vith respect to E ” It may also be regarded as the zero- 
order approximation to the change of mmd 
We wish then first to assign a definition to 

DoiEi, ,En F) -I)o(E F) 

= ^oivu » Vn> qu , qn) = ■Z>o(p. q) 

where p = (pi, P 2 » i Vn) is an ordered set of nonnegative numbers 
^^hose sum is 1, and likewise for q It should be noticed that the func- 
tional symbol Dq is used in two related senses In the second sense, Dq is 
a function of 2n real variables 

I shall adopt what philosophers of science call the desideratura-ex- 
phcatum approach 

Let us assume the follownng desiderata, of which all but the fourth 
seem to me to be convincing, whereas the fourth one seems to me to be 
reasonable if we wish to obtain a simple explicatum (The fifth and last 
desideratum is given m the next section ) 

(i) Do(p, p) = 0, -Z?o(p> q) > 0(p 7^ q), and Dq ts a continuous func- 
tion in the open domain of defimlton (If there is no change m the credibili- 
ties when tune vanes, we naturally take the variation of mind to be zero, 
and if there is some change we take the variation of mmd to be positive ) 
(u) If Gi, (? 2 , , Gg are exhaustive and mutually exclusiie, and hate 

“nothing to do” unth Ei nor vnth F, then 


^The colon m D(E F) maj also be read as "proiided bj ’ as in the nnalopous 
notations for “amount of information,” “vreight of cMdence,” “degree of corrobo- 
ration ” and “cau«!al support ’ See Good 12251, [226], [227] 
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Do(B, Gu , E, a. E,, , r, F) = Do(E F) (1) 
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f-iSr ^1'"' W' P 

«^oCp.p.', , I’, 'uch that 4.(0) = 0 and 

^0 that $i)(,(p ^ ^ “ ^^o(p, q) + ^Oo(p\ q') (3) 

^^0 reader nill omission of 

ol) In Good p?si It w ^ forget that <h is a functional 

but I now ThAT™"** ***"' Itself had this additne 
00 much resembles the n® x aias imt\arranted ‘since 

, ^ ^ogled triangle t, pm length of the h^-potenu'C 

° ^^0 '^me rea>Jon "r ” ***^ lengths of the other 

J, ™™s Md hue therefore’ ^ *'"'* ">"“‘‘0" 6 of Good [22SJ un 

'' “f ««t paper “‘'"'“'w »»■««! the content of Sections III and 
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where (i,,,, “ ' "o(p.„ ,p,.,q,„ , jJ 

^o(p, ' ' Pennutation of ( 1 , 2, , „), and aho that 

■P'.Pr+i, ,p„, 5 ,, ,qr,Pr+l, , p„) 
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depends only on pi, P 2 j * ■ •, Pr, ?i» Q 2 , * * *, ?r, i.e., that 
•®o(Plj ' ■ *> Pt) Pr+lf * ‘ 'j Pn'f 9l> * * *> ?r» Pr+1) ' ' 'j Pn) 

= ^o(pl, • ■ Pr, 1 - Pi Pr; gu • ■ ?r, 1 - ?! Qr) 

if 

Pi d f- Pr " ?! H \-qr 


But in place of these two assumptions we shall make the following much 
stronger assumption: 

(iv) There exists a continuous function ^ of two variables such that 

5'Do(p; q) = 4>{v\, 9i) H H ^{pn, 9«) (4) 

In view of the additive property of equation 3, this assumption seems 
reasonable. It might be possible to replace the function in equation 4 
by an arbitrary function, and later to prove that it must be proportional 
to but I have not succeeded in doing this. 

For any x and y, we have from (ii) and (iv) : 

y\i) 4 - . . . + pX,) = 4>{x, y) (5) 

whenever 

Xi + • • • 4" Xj = 1 Xi > 0, • • •, Xj ^ 0 

This can be shown (Appendix I) to imply that the function ^ is of the 
form 

v) = (y- x)i (6) 

If we take ^p{x) = A + B log x, where A and B are constants, then equa- 
tion 3 is easily seen to be satisfied, and, in fact, this form is necessary as 
well as sufficient (Appendix II). The fact of sufficiency is, mathemati- 
cally, already known (Kullback [3271, p. 23). The constant A does not 
affect the explicatum, and B can be absorbed into the logarithmic base. 
If this is done, the base must exceed unity, in virtue of the desideratum 

(i). 

Thus 

4.Do(E ; F) = i: (?■ - p.) log - (7) 

* P. 

and only the function ^ remains unselected. It will be selected in the 
next section. 

For a continuous distribution, having a density function that is 
changed from u{x) to v(x) by the event F, we should naturally write 
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■tDo{«, t) = J (tW - uU)) log rfx 


( 8 ) 


""“Shts of cndenoe” 

eses, when one is true e H l. " '**''^nimnating betw een two hj-poth- 

gen»” between It called the "diier 
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■nemble number of discontin1,u'2'’“'^‘'''“ are at mo'st an enu- 
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noiio\ eriappxn» and x ^ enumerable number of 

points n, ne. f^rr 2, ), such that 

equal to t/, m fact thf» dissection (0+, need not be 

then naturall} define the i subinter\ als is immaterial ) ^ e 

in F, as mind with respect to E, contained 


II(EF) = binEf,„(p(y,p(„) 


( 9 ) 


tne liniit bein^ tahe 

interval) of the dissecuL'^f /’“cue's” (maximum length of anj sub- 
hat this definiti ‘ 
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or otheruzse, as a^n“ ’ P(^o) to p{T}, con 
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-tants and T our fift}, change of mind between in- 
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tion IS posltl^e {not zero) distinct, their separa- 

PiK ) xs zero or I the senn^^t probabilities p,(to) and 
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Consider a path for nliicli p(0 is continuous and differentiable 
Write pi(f) = Xi"{t) so that the point representing p(t) is now a point 
on the sphere iTr(t) = 1 (Bhattacharyj a [66]) Corresponding to 
the instants t and t + St, the divergence is nppro\imated by 

4 Z [SxM? (10) 

We can satisfy condition (\) by taking the function ‘l>(w) propor- 
tional to and not to any other power of u Hence, for the sake of 
simplicity, let us select «!> (i«) proportional to The constant of pro- 
portionality IS not important, but wc take ‘^(u) = 4u- for reasons 
that will appear Hence 

fl„(E D =i[E(9. -p.)Iog-] (11) 

2 L . pj 

one half of the square root of the divergence 
Among continuous difTcrcntiablc paths the least variation of mind 
IS obtained by t^a^ cling along a great circle of the sphere, and its 
magnitude is equal to the geodetic distance This separation between 
two probability distributions was discussed m detail by Bhattacharyya 
[66], who described it as a measure of divergence, but we have here 
adopted the name “divergence” for 4(J[)o(E F))- 
In view of Appendix HI, we see that the smallest variation of mind 
does, in fact, require a continuous path In so far as variation of 
mind IS a measure of effort we see that it %\astes effort to move dis 
continuously in the space of credibility distributions Also among 
discontinuous paths, the best ones consist of short steps (see equation 
14 below) 

It seems reasonable to assume that all thinking is discontinuous m 
that it seems to consist of a sequence of distinct concepts each of 
duration say one third of a second But if the steps are short we can 
refer to continuous variation of mind without being very misleading 
(See also the remark at the end of Appendix III ) 

In Good [228] I claimed that a smooth decision was effortless but 
this was a mistake based on the assumption that $ (m) was the func 
tion u Even on that assumption it was possible for a continuous path 
to have positive length, provided that it was nondifferentiable For 
example, the typical path of a Brownian motion would have positive 
length But the present analysis seems to me to be decidedly more 
reasonable and less metaphysical 

In accordance -with our present definition equation 9 D(E F) can 
be expressed as the sum of the Dq*s at all the discontinuities plus the 
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lengths of the paths on the sphere Ex.=(<) = 1 corresponding to all 
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4 



FIGURE 1 A versus B ^ s effects are illustrated by the continuous lines from 
0 to 1 4 to 6, and 8 to 9 whereas B’s correspond to the broken lines and also to 
the jumps from 2 to 3 and from 6 to 7 


the economist Stephen Leacock [332a] pointed out that C always 
loses 

It will be seen that C is almost totally ineffective in helping the 
chief Whereas B vacillates, he at least might be stimulating and 
educational, but C does not vacillate since he hardly thinks at all 
This method of thinking about the decision process seems to me 
to be at least picturesque, and it is interesting that underlying it 
there is a quite natural and almost unique analytic model 
But when one is concerned with the science of kudology, that is, 
the allocation of credit and blame, it seems to me that there are some 
other very different releAant arguments If some event E* occurs 
which is either highly desirable or highly undesirable, it is often 
important, especially for legal purposes, to know to what extent it 
was caused by some earlier event, F"* By means of arguments en- 



FIGURE 2 A ^ ersus C C a effects ire illustrated by the broken lines and are 
alwaj s small 
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tirely different from those used in this chapter, it seems to be possible 
nf ’s problem, and to ■'upply explications for the tendency 

fnf F' actually caused 

a man it When trying to decide ivhether to promote 

results Principle his tendency to cause desirable 

wSeA» f u P”fe.rable ones is more important than 

kow .nA“ ! '“'A*'’"” ""“S ‘0 ‘he difficulties m col- 

When we wish i™’ ’ .™®ht often be excusable to judge by results 

knewennuch sk7i I ‘ "hether any one was killed, but if ne 
"■as one that mna ^ '"'oumstances, we might see that the accident 
driver at the wheel ^ happened with any other average 

here, the measnre 


( 12 ) 


£) 

which '’f’(£*|F* U) 

>f E' does not oc^cur “weight of evidence” against F' 
before F' ocourreH (A A ^ foprescnts the state of the world just 
hPown In the pari , if " known or un- 

relevant, and he is aware fAiJIv''*”'’' thoughts are 

of the mental Pvon* p ^ ^®l®vant circumstances, the tend 
to cause £?, is, m the previous notation, 

(-) 

Thus when I deras.lf f ’’‘’'*'h‘h‘‘'^ «q“al the physical probabilities 
oW relevant circumstanp^ made in the light of 

to cause the act E rv * might expect, a strong tend- 

not because it will surnr ^ ^ result is mentioned 

some support to the ®"yone but because its ^elf-evidence lends 

cision, and of tendency to^c^aus"^^^ explications gnen of a de- 


From equation 5 , we 


appendix I 


see succco'^ 
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when s IS a positive integer, and 



= y) 

when s' is a positive integer Therefore 

Xy) - M(x, y) 

when A IS a positive rational, and so for all real positive A, since 4 > 
IS continuous (In the argument, x and y must be small enough to 
bring all the arguments into the range 0 , 1 ) It follows that d»^/dx 
IS a function of x/y, so that ^ is y times a function of x/y, and this 
IS equivalent to equation 6 (Compare Good [225], p 325 ) 

APPENDIX II 

In equation 3, take m — n = 2, and p/ = pj, q/ = qj (; = 1,2) 
Then let x = qi/pi, y — qifpz TVe find that 

(1 + a:)(l — y) + 2{xy — 1) ^(xy) + (1 “ a:)(l + y) ^(y^) 

= 2(x - y)[4'(x) - \f^(y)] 

On this identity, perform the operation d^/dx dy (successive partial dif- 
ferentiation with respect to x and y) and, in the result, put x = y We get 

(x2 - 2x - 1 ) ^(x) + x^Cx^ - 1 ) + 2^'(x) = 0 

where the prime denotes differentiation Put x = e“, and ry(x) = 
/(u)e““, and we get 

f(u) - /(2«) +/'(2w) sinh u = 0 

Differentiate v times (where v is any po«:itive integer) by making use 
of Leibnitz’s formula for the vth derivative of a product, and put 
u = 0 We find, by induction on v that the »th den\ati\o of / at the 
origin vanishes for all » Hence / is a constant, and tp'ix) = A/x, 
^(x) = B -t- A logx, as required 


APPENDIX m 

Let p = (pt), r = (n), r(^0,i = 1, 2, , n, Zpi = Zr* = 1, 

p^r We shall show that the separation between the two distribu- 
tions IS smaller than Do(p,r) We alrcadj know that the separation 
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tirely different from those used in this chapter, it seems to be possible 
0 analyze this problem, and to supply explications for the tendency 
of f to cause £ and also for the degree to ivhich F' actually caused 
(Good [226], [227]) When trying to decide whether to promote 
result a •"s tendency to cause desirable 
X her he “i u ones is more important than 

tetma 1 " “"“S to the difficulties in col- 

Wh n ™ ”h T’ ''5' 

regard Tt l v 'f®'' “ carelessness m an accident, we 

S enlghrh^lT ™”* “y killed, but ff we 

was one that could ™c™®tances, we might see that the accident 
dnver atthewheef “‘ker average 

log^SZLi^ 

PCBi'IF* £7) 

■t E' d'oTs not o^'cut'Her!^* *''' evidence” against F’ 

before F* occurred ^ ’'cpccsents the state of the world just 

known In theTrticl^f " known or un- 

«le\ant, and he is aware o^^hIiT'''','* ‘koughts are 

ency of the mental evAn* i? * relevant circumstances, the tend- 
cause Ef is, m the previous notation, 


( 12 ) 


log- 


— = log — 

-9. 


(13) 


Thus when a decismn equal the physical probabilities 

“ll relevant c.reumstanc„'’!I u™ ‘'’'= m the light of 

ency to cause the act E CP might expect, a strong tend- 

not because it will surnns to 1 ) This result is mentioned 

some support to the rpnsnt^vi^^"® because its self-evidence lends 

ci'^ion, and of tendency to ^ explications given of a de- 


Prom equation 6, we see 


appendix I 
successively that 
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PRICE GUIDES IN DECENTRALIZED 
ORGANIZATIONS 


Andrew Whinston 


Introduction ^ 

This chapter deals, pnmanly, with the use of jinces as a means 
for achieving efficient allocation of resources within a decentralized 
system such as a business firm We shall be mainly concerned with 
two general classes of problems efficiency of resource allocation and 
coordination of the results of operations These problems are examined 
with special reference to cases when external effects are present 
By a decentralized decision-making system we refer to the follow- 
ing* Given m decisions or actions to be made and n decision makers 
(1 <,n^m), each decision maker is assigned a sublet of the m de- 
cisions For the over-all sjstem, there is gi\en a cnterion function 
and a space of possible choices ln^oI^^ng the m decisions Each de- 
cision maker is assigned a space of possible choices and a criterion 
function in\ohing at least the decision \ariables which he can par- 


*-Thi3 paper is ba'cd on Chapters 5 nnd 6 of mj doctoral di^crtation [597], 
written under the supeni«ion of Profc'*'or W Cooper I am c'^ccnll} in- 
debted to Profe^'^r Cooper m both the de\clopment and presentation of thc«c 
ideas I am also indebted to 0 A Dim** At R Rcitmnn of Carnegie In'-titutc 
of Tcchnologj, Mr R M Trucblood of Touche, Ross, Bailcj A Smart and 
Mr At AV Sick of the Ford Motor Compam 
The research was supported b^ the Office of Xa\al Rr«earrli and the Biircati 
of Ships, at the Oriduatc School of Industrial Administration Carnegie In'titute 
of Tcchnolog^, Contract Nonr-7C0(01), Project KR-0I7011 and Cowles Com- 
mission for Research m Economies under Ta«k "VR-OW-OOO with tJie OfTiee of 
Ka\ al Research 
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IS at least as small as the length, on the unit sphere (see p 399) of any 

the™m“ to'sLn^s that 

that If ; = i /a 1 'T ■" 

V «Pi + pr, u- 1,2, ■ ,n), uhcrc o + ,8 = 1, then 

■°“tP’9) + ®o(q,r) </)„(p;r) (14) 

IS left to™thrreaS'''Bv rcn'*'f'’T'" ’’ P™“^ 

cc = B = u bfire \ application of tills fact (the case 

S.s4 otio Lce?f *’ r r "■= •■' P»‘>' ™”- 

D.(P r) liZZT T “f ‘>‘0 ‘h”” 

segTOnts are short is"V“ ““ 

tmuous path from 'p to fTnTthi?’ ‘''’T'l 

order to make this trttp. ° ^ <^ompletcs the proof. (It v,as in 

some other multiple of than as 

circuitous method, that ^ proved, by a literally 


cos ^ -|_ 

where 

Sa:*^ * 2i/ 2 - 1 

~ I a:, > 0 


+ ^ni/„) < 
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Some Observations on Practices and 
Problems in Company Decentralization 

INTRODUCTION 

The first part of this chapter will report on certain findings that 
were obtained from field interviews and discussions with officials of 
certain companies which utilize mechanisms of decentralization and 
coordination which, in part, depend on transfer prices and like de- 
vices Such discussions were carried out in depth with only a limited 
number of officials from two particular companies Hence, though 
this IS supplemented by some further discussions with others, the 
results can hardly be regarded as providing a representative picture 
of the current state of such corporate practices or problems These 
discussions, however, did prove fruitful, at least to the author, in 
providing insights into the nature of specific kinds of problems likely 
to be encountered when such devices of decentralization are used This 
aspect of the interpretations gained from these field inquiries will be 
emphasized in the following 

Furthermore, such descriptive material will provide the reader with 
an introduction and background to problems of a more theoretical 
and normative nature, as will be discussed in the second part of this 
chapter 

An official statement from one of the iisited companies reads 

The direct responsibility lor managing company line operations rests with the 
general manager of the division Under our form of organization each division 
represents a separate profit center for the purpose of management control 
and the general manager is accountable for earning a satisfactory rate of re 
turn on the assets employed in his operation 

The intent of this statement is clear, of course, but it is aho su';- 
ceptible to \anous interpretations Partly this is caused bj a natural 
ambiguity which arises from the fact that there is, in general, no 
precisely defined collection of words which meets the needs of man- 
agerial usage Indeed, even the terms “decentralization” and “cen- 
tralization” arc usuall> characterized only as a matter of contrast 

or cmpha^sis i c , degree of centralization or decentralization— from 

one organization situation to another and bj reference to the par- 
ticular aspects of the organization which are under immediate con- 
sideration * 

For purposes of theoretical economics, we maj assume, of cour«o, 


*Scc n Simon ctnl [503] 
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current operations such as acquiring and disposing of the materials 
needed in production To some extent this is true, but even here some 
qualification is needed where, for instance, the possibility of procure- 
ment or sale via “outside” sources is encountered m the various divi- 
sions of a firm 

DECENTRALIZATION ON CURRENT ACCOUNT IN TWO COMPAMES 

We shall return to this topic for further general treatment after 
first considering the issues in more concrete form For this purpo^^e, 
we now summarize the general policies of two companies where out- 
side purchases are permitted as part of the autonomy granted to man- 
agers under certain conditions In this case, the division managers 
must, as a general rule,'* buy from inside sources m all cases where 
the company has facilities available for “efficient” use in producing 
the indicated items The following statements, which are actually 
patterned after a policy memorandum of one company but which 
accurately describes the procedures of both, provide a guide in such 
cases 

1 The company should produce internally items which arc impor- 
tant because of “design, performance, or other characteristics, or be- 
cause of the company’s investment in unique facilities ” 

2 If the company has a large investment in facilities, and they can 
be operated profitably and efficiently, then the company’s facilities 
should be used 

On the other hand, out«ide 'ources may be u«ed when the following 
is true 

1 If in\estments in facilities arc «niall and qualified suppliers exist 
and thej charge a smaller price than the present internal supplier 

The follow ing points w ere nUo made 

1 Out<5idc “di'strc^s” prices should not be u'cd in «=ourcjng decieion't 
(This instruction cMdentlj rai‘=es «omc question ns to what is a \alid 
outside price ) 

2 An attempt should be made to certain items where \al- 

unblc technical data ma> be obtained V «'pht item is one whicli k 
‘ supplied partl> mternall> and partl> from an out'^ide compan> (This 
characterization of split term procurements indicate'^ that, in fact, 

propos'd (le%ntion-? tnu*t fir«*t Im* ftucilrtl and rcccne jii'tifiratjon for 
nuthonration l>cfore the action comj lctc<l 
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Growp II Items purchased from both outside suppliers and company 
sources (split items) 

Group III Items, other than split items, for '^hich prices of com- 
petitive producers are available or can be reliably approximated by 
comparative analysis 

AVe shall discuss the pricing of items m Groups II and III first 
These present the least difficulty to the organization The policj for 
Group II (split items) is for the transfer price of a split item to be 
the same as the price paid to the outside supplier with various po‘=;sible 
adjustments for differences in specification, volume, engineering, serv- 
ices, royalties, inbound freight, etc Thus Group-II prices may be esti- 
mated in a fairly unambiguous manner However, at the firms inter- 
view’ed, split items tended to be a minor con'^ideration m practice To 
be sure, various qualifications to the u-^e of outside prices may need 
to be made to allovr for other con'^iderations This may lead to some 
difficulty, but, at least m the firms that were interviewed, little u^e 
was made of any possible deviation from the outside price in Group-II 
cases 

Group-Ill items present the same problem as Group-II items and, 
with suitable qualifications, the usual point of reference is an outside 
market price A supplying division ma>, of course, refer to one or more 
qualifications m order to justify a higher-than-market price, but such 
appeals are usually ignored by the central staff unit concerned with 
arbitrating disputes Below, further elaborations will be made, and 
certain tentative hypotheses suggested, in order to provide a possible 
rationale for this presumably "biased" procedure 

As far as the companies are concerned, Group-I prices cause con- 
siderable difficulty because their determination seems arbitrary to af- 
fected officials In terms of dollar value, they are heavily predominant 
over Groups II and Hi A company statement reads 

Group I pnces arc to be established on the basis oj the estimated costs of an 
efficient producer plus a markup on the assets utilized 

Material costs, direct labor, and overhead are computed to reflect 
%'hat an efficient producer would charge Current assets are estimated, 
and a return is thereby determined and applied to total costs to re- 
flect the utilization of such a««ets bv an independent producer in the 
current conduct of their bu«inc«s Longcr-rangc factors are also con- 
sidered Fixed asects are included at their undepreciated book value 
A further profit markup is then computed from tins source and added 
to the costs to obtain tlic transfer pnee 

Such practices are, of course, open to dispute and disagreement be- 
cause thej lack an objective verified basis m fact of the kind that i*. 
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A distinction formulated along the line of the preceding distinction 
between Group I and other group categories may also be used here for 
clarification A Group-I product price, as already obser\ed, lacks the 
kind of objective justification that is normally a\ailable for items m 
Groups II and III A Group-I pnee can also give rise to trouble be- 
cause this kind of product (for which no competitive suppliers are 
available) aho suggests the lack of any real alternative for the order- 
ing department On the other hand, careful analysis by reference to 
the company’s costing conventions docs permit a challenge and ad- 
justment possibility that may prove extremely profitable for the order- 
ing division 

Presumably under a centralized management system, such challenge 
and increased profit possibilities would not exist Under the indicated 
decentralization and transfer price system, haggling could continue 
indefinitely, possibly even as a game strategy, with resulting injury, 
perhaps, to other company operations To foreclose this possibility, 
however, the following rules arc utilized Price settlements are to be 
completed within 30 days Furthermore, once a price is established, 
it holds for an entire production run of the product (Hence gams or 
diseconomies from small ‘ nui«ance” orders thereby tend to be elimi- 
nated ) 

Exceptions to the latter rules, of course, are allowed, but these must 
be justified by reference to alterations of the following kind (a) De- 
sign of the product, (6) general level of wages or material costs (c) 
competitive price components used in establishing the costs that un- 
derlie the derived price On the other hand, cost variations resulting 
from efficiency variations in the supplying department are not gener- 
ally regarded as justifying a further adjustment in an already estab- 
li'shed price for a given production run 

A distinction must be made, of course, between managerial and 
other sources of efficiency variations For instance technological 
changes may cause a shift in the relevant cost functions, or the dy- 
namics of a learning-curve situation may also have to be allowed 
for in new item production Dynamic factors like these are subject to 
negotiation and adjustment But, except in unusual circumstances 
once the dynamic path of the cost curve is agreed on, it cannot be 
altered on the basis of actual results— which are thus seen to be im- 
plicitly imputed to managerial efficiency only 


the event that a pnee is not settled on within the time allocated for 
negotiations the matter is referred to the staff of the Vice President for Pmance 
The latter is empowered to make a final determination subject onlj to the 
qualifications noted above for further post facto adjustments 
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able to find sufiicient ^^ays to sa^e on expenses in order to show a 
profit again 

In a sense the “conflict” that ^^as thus created might be \iewed as 
a “test” of the managerial (innovating) ability of the affected official 
and his staff Other “conflicts” \\cro also observed, e g , use of differ- 
ent criteria for judging performance exen xvhen these x^cre not wholly 
consistent From one standpoint, these “price guides” thus represented 
part of a “control” system rather than serving only as a guide to co- 
ordinated rational action in the sense that usually obtains in formal 
economics It may be observed, in particular, that the policies and 
procedures utilized, as per the preceding discussion, did not assume, 
as in economic theory, that the supplying division was in fact utilizing 
an optimum production function Rather it appears that the transfer 
price mechanism was being used to bring about a closer approach to 
the technologically feasible optimum Also this company did not make 
explicit and systematic use of the mechanism of transfer prices as a 
'^ay of providing incentives that might bring about additional plant 
investments The latter were handled, rather, by other parts of the 
budgeting-administration machinery 

Another aspect of the kinds of situations which may be operative 
can be illustrated by a dispute that arose in another company One 
division supplied a certain part to several other divisions within the 
company Other companies m the industry purchased this same part 
from one independent producer Thus the independent supplier had 
a much higher volume than the internal supplier The internal sup- 
plier claimed that his division was entitled to a higher transfer price 
than the outside price, because his smaller volume arose from com- 
pany-wide considerations that were outside his division’s control The 
Product Analysis Department decided against this division's claim 
for much the same reason as m the dispute which was discussed above 
Established competitive prices were said to provide a desirable norm 
and the fact that the supplying division could not increase its volume 
(e g , by outside sale) to obtain the supposed economies of scale xvas 
Ignored 

Before proceeding to further cases, we wish to make certain re- 
marks here In the traditional approach to budgetary accounting, a 
commonly accepted opinion is that managers should only be hold re- 
sponsible for costs xvhich they at least partially control The above 
disputes suggest that this is not always true Volume considerations, 
the condition of the plant that must be used, etc , may well he entirely 
beyond an individual manager’s control, but the resulting costs are 
nevertheless charged against his budget On the other hand, the ques- 
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that these proposals ^^ould be organizational or “mixed system” rather 
than pure price solutions 

In the next section, shall study in a more formal manner some 
problems raised here We shall be concerned, in particular, -with the 
question of ho^ a large decentralized organization can effectively 
generate suitable transfer prices both ^^hen externalities arc absent and 
present 


Pnce Guides Within a Decentralized 
Organization — a Normative Approach 

In contrast to the last section, where we were mainly interested 
in a descriptne approach of decentralized behavior, we will focus 
here on how’ a decentralized organization might best be coordinated 
from a price (information-theoretic) standpoint For our purposes, 
we shall introduce several models representing organizational decision 
making The aim of these models will be to allow us to focus on the 
role of price guides, on questions of the implications of externalities 
and other features, and to do so in terms of easily manipulated mathe- 
matical expressions where complexes of interacting variables and 
constraining conditions are involved 

FIRM AS A DECENTRALIZED DECISION MAKER 

We begin with the consideration of the case for a degree of decen- 
tralization in the firm Two mam points are to be made here The 
first has to do with problems of motivation and the second with the 
consequence of human cogniti\e limitations for the managerial span 
of control 

Although we emphasize the formulation of a desirable over-all plan 
of behavior for the organization \ia decentralization, eg, the plan- 
ning problem, in fact, discussions of decentralization in the business 
literature \ery often emphasize the control or motivational aspects 
Writers have claimed that, with the introduction of profit centers, top 
management may be better informed as to weakness and strengths 
of the organization in specific areas Writers such as Argyns and 
Likert,^® for example, have emphasized factors that motivate middle 
and lower management by means of certain characteristics of a de- 
centralized organization Setting management goals and rewards, both 


Tlie control aspect is emphasized b> J Dcm [1591 
See C ArgjTis [223 and R Likert [34S] 
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that these proposals ^\ould be organizational or “mixed system” rather 
than pure price solutions 

In the next section, ■\\c shall study m a more formal manner some 
problems raised here Wc shall be concerned, m particular, ■\\ith the 
question of ho^^ a large decentralized organization can effectively 
generate suitable transfer prices both ^\hen externalities are absent and 
present 


Price Guides Within a Decentralized 
Organization — a Normative Approach 

In contrast to the last section, where we were mainly interested 
in a descriptive approach of decentralized behavior, we will focus 
here on how a decentralized organization might best be coordinated 
from a price (information-theoretic) standpoint For our purposes, 
we shall introduce several models representing organizational decision 
making The aim of these models will be to allow us to focus on the 
role of price guides, on questions of the implications of externalities 
and other features, and to do so in terms of easily manipulated mathe- 
matical expressions where complexes of interacting variables and 
constraining conditions are involved 

FIRM AS A DECENTRALIZED DECISION MAKER 

We begin with the consideration of the case for a degree of decen- 
tralization m the firm Two mam points are to be made here The 
first has to do with problems of motivation and the second with the 
consequence of human cognitive limitations for the managerial span 
of control 

Although we emphasize the formulation of a desirable over-all plan 
of behavior for the organization via decentralization, eg, the plan- 
ning problem, in fact, discussions of decentralization in the business 
literature very often emphasize the control or motivational aspects 
Writers have claimed that, with the introduction of profit centers, top 
management may be better informed as to weakness and strengths 
of the organization in specific areas Writers such as Argyris and 
Likert,^® for example, have emphasized factors that motivate middle 
and lower management by means of certain characteristics of a de- 
centralized organization Setting management goals and rewards, both 


The control nspect is emphasized b> J Dean Il5t>] 
’®See C Argyris [22] and R Likert [348] 
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AJrcft and Simon [ 367 ], p 203 
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general circumstances, an efficient over-all decision will emerge when 
each unit pursues its own goals efficiently. There are certain questions 
which require further attention, however, before this kind of assump- 
tion and this kind of generalization are extended from a free, market- 
oriented economy into the actual operation of decentralized (but 
managed) business firms. 

MODELS or RESOURCE ALLOCATION WITHIN THE FIRM 
The general purpose of this section is to study decentralized resource 
allocation within the firm. For this we need a model of resource allo- 
cation and decision making. 

Let Xi, ■ • In be certain decision variables such as level of an output, 
level of a service, etc. In general, i, (x, > 0, t = 1, • ■ n), represents a 

quantifiable operation within the firm. Of course, certain organizational 
and physical constraints are imposed on these decision variables. Let 
be the amount (in appropriate units) of the^th constraint utilized 
by the ith decision variable when some value of i, is specified Then we 
can write 2 < Kj for each of the j = 1, • • •, m constraints that 

we shall consider. 

We define a function ^{xi, to be "separable” if it can be 

written in the form 22 where each 'i>, is a function of only one 

variable. The functions involved in the following model are all separable. 
In a subsequent section of this chapter, we discuss the implications of 
relaxing this condition but, for the present, we assume that the 
are separable and write 22 + " “ + < K, for 

each of the j = 1, ■ • m constraints. 

We should next observe that these constraints need not be restricted 
to problems in economic resource limitations only. An example of such 
a constraint originating from a different quarter might be given as 
follows: Assume some organization, while wishing to maximize profit, 
is also concerned that it does not “overly penetrate” the market. (This 
constraint may be derived from a fear that an over-all domination of 
several markets may result in antitrust suits.) Let Kj be measured in 
percentage of market penetration so that /f) itself measures the max- 
imum amount of total increase in market penetration that this organi- 
zation will allow*. Evidently then each Quix,) in ^ Otjix,) measures, as 

a function of its owm the increase in market penetration w’hich results 
from assigning any specified values to the relevant variables 

We shall assume that ivithin the specified structural constraints the 
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firm IS attempting to miuimme an over-all profit function of the form 
, r J ^ i/.Cr.) Then our immediately relevant model is 
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various organization umfo bo a transfer of goods between 

c , the price '><r referred to as a "transfer 

uni at which a purchasing or selling unit 

r3'’G1^ luiown as the KuhrrT^*^r^™ revenue and variable plus fixed costs 
ilicker conditions See H Kuhn and A Tucker 
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trades the good — and at an optimum, as above, tlie Ay %\oiild be asso- 
ciated vitli cfiicicncy in achieving the o\cr-aU objectnc 

The term “efRciency” has a special significance in that it is asso- 
ciated vith an optimal solution to a problem in\ohing multiple ob- 
jectives” — eg, the difTcring objectucs of numerous managers each 
responsible for one phase of a decentralized set of operations Tliese 
differing objectucs and espcciall} their quantitative implications need 
not be known to everjonc in the organization, except via the “prices” 
that result from their actuitics An “optimum” is attained whenever 
the priecs can bo arranged that all activities in the decentralized 
subdivisions will be carried on in an efficient and coordinated manner 
Such prices arc called “efficicnc> prices” in order to distinguish them 
from all other kinds of price-cost mechanisms tliat might also be em- 
ployed Sec, e g , the transfer prices discus'^ed earlier in this chapter 

Suppose, for instance, that the ;th constraint refers to a physical 
limitation imposed, say, by a machine capacity The amount, quality, 
etc , of this capacity is known only to the manager who has it under 
his charge Given the fact that this capacity is fixed, the problem is 
to determine a price that will ration the available capacity so that a 
“best” use level is attained for this facility relative to all opportuni- 
ties and all constraints everywhere in the system 

The A of 11 have this “efficiency property” but, of course, a problem 
IS still present in that it is still necessary to specify some kind of 
machinery that will (a) ensure attainment of these values and (b) 
interfere as little as possible with the intended degree of decentraliza- 
tion Here we shall have recourse to a certain “iterative”^ procedure 
which will help to illuminate these sorts of issues even though it is 
not now possible, m general, to supply (always) an effective solution 
procedure 

To obtain our immediate objective we proceed “organizationally” 
as follows We refer to the variable Xi as an activity of the organiza- 
tion To each activity we assign a manager who is responsible for 
choosing an optimal level of the activity The manager is instructed 
to make his decision on the basis of the various efficiency prices of the 
“inputs” of fixed resources needed, the direct revenues and costs of 
the unit, and the technology relevant to the unit — e g , the input re- 


See e g T C Koopmans [323] See also Chapter IX and Appendix D m Vol 
I of A Chames and W W Cooper [113] 

See, eg Xoopmans loc at or Chames and Cooper loc at 
^'^The procedure has been discussed extensively by K Arrow and L Hurwicz 
m [26] 
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supply Helmsmen, on the other hand, arc officials -s^ho do not know 
the fixed resources or hou they are being utilized Their job is to sup- 
ply suitable criteria \ia the ft{xi) to ‘^managers” The latter (ic, 
managers) arc also assigned a role in the resource allocation and this 
role is played in accordance \\ith the following rules 

Do not engage in activities that have negative profitability Maintain activi- 
ties of zero profitability at a constant level Expand activities of positive 
profitability by increasing orders for the necessary inputs uith, and offers of 
the outputs in question to, the custodian of those commodities 

Convergence and stability properties of systems like this can be 
■verified by reference to Uzawa,*® and so we shall not find it necessary 
to supply a detailed mathematical development for this 

Assuming that the required convergence and stability properties 
are at hand, we can provide an interpretation as follo^^s The man- 
ager for each activity refers to any of the indicated internal prices 
and then reaches an optimal decision for liimself on the basis of his 
own technology Custodians or a central staff group proceed on the 
basis of information supplied by managers about their decision to 
allocate correctly the jointly used resources of the company by vary- 
ing the internal prices To operate effectively, each manager need 
concern himself only with his internal operations and the information 
received from a central staff group 

We have now provisionally achieved one of our objectives— on the 
indicated assumptions — in that the equilibrium solution to the above 
iterative decentralized scheme is (a) an optimal solution for the 
over-all system that is compatible vith (h) efficiency m each subunit 
By optimal we mean that no better solution exists in terms of the 
given organizational goal 

COST ACCOUNTING 

In the previous section we considered several problems associated 
with the management of decentralized organizations However, our 
discussion proceeded at a theoretical level and we made no reference 
to problems associated with the specification of the kinds of data 
which are required for the decentralized decision making system to 
proceed effectively 


**Koopmaii3 [323],t&t(i,p 94 
25 H Uzawa [565] 

We refer to a profit goal only for convenience and definiteness An> quan- 
tifiable goal IS admitted 
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Note that the use of a fully allocated cost system does not neces- 
sarily imply that information finally u«ed for decision making would 
diverge between the two types of cost systems Major emphasis is on 
the desirability of having direct cost figures immediately available 
from the account books instead of having to adjust the cost figures 
to eliminate the period cost elements In a large organization with 
several levels of fabrication, the processing of cost figures may be- 
come a large task and, in practice, the time and costs involved in 
translating the cost figure may actually re-^ult m decisions based on 
fully allocated costs The following comments by one company as 
reported in the National Association of Accountant’s Research Report 
No 37 [414] are mdicatne of this 

Under whole (fully allocated) costs we would not know the profit contnbu 
lion of this product except by recalculating our costs and breaking out the 
fixed expenses Frequently, there is not time to do this before we quote We 
would decide under whole (fully allocated) costs that we do not want this 
business, not knowing it would contribute $14 000 

In the criterion function we have used fdXi) as the profitability of 
the lih unit This can be evidently represented in terms of nix^) — 
Ci{Xi), where uixi) is the revenue factor and c,{x^) represents the 
direct costs, e g , labor or material cost for various outputs x, A real- 
istic situation could be represented by a piecewi«e continuous func- 
tion indicating that different ranges of production would cause dif- 
ferent costs to be operatne*^ Costs which caused the discontinuities 
would typically be referred to in the literature of cost accounting as 
either semivariable or semifixed costs Fixed costs were not explicitly 
introduced in the model, although they would be represented in the 
criterion function as any costs independent of the decision variables 

The correctness of using direct costs as the basis for short-run 
decisions on price and output when the organization is operating below 
capacity is generally acknowledged, at least in theoretical di'=cu'=sions 
of cost accounting Howe\er, for the case where the firm operates 
near capacity, there is no systematic way for synthesizing cost data 
that will enable the managers to decide on a most efficient u'^e of the 
scarce fixed facilities Thu*: consider the following statement 

*®The problem of maximizing v.ith di^conlmuitics could m principle be handled 
hj integer programming techniques at least m ca«cs ^herc the function*' are 
piecewise linear and separable See Chames and Cooper tll3]. Chapter Will, 
for example See aNo Ijin [2913, Chapters 1 and 2 
”14141. p 32 



MAI.AGEMEUT SCIEECE PERSPECTH ES 


426 

ol available machimThJ hghJtle't" Production capaatij 

vaaty to produce tkoeeprllt Icht, 

per machine hour return the largest marginal income 

revenues, and utdizaCn^ortV"''**^^ '*i 

orer the entire ran “It are constant per 
correct procedure With Tanablhf “ 

give only rouah 'lnnrp^^ * costs, etc , the procedure can 

for wh,/h theteaCZf ‘‘“'’“'‘"’S ™ '"ol of outputs 
fixed resources arc used to " '"'“fo Tor the case uhen sereral 

available to decide on tlv, o^Pocity, there iiould seem to he no guide 

lo Pnncple, a ^solT^ '“">>>■■'‘■“■0" 

optimal output combination f "" "" “f determining the 

formulating and sohma a I "''®'*"'*‘'‘t'on could be solved by 
ontail a large problem of Programming problem This would 
technology of the firm and*.i P^ooosstPg the data on the 

oro For the moment bon '0”°^® computational prob- 
schemes for generating correct'Ii *° oonsidcr decentralized 

We have seen that the imni.t “"d the required data 

a ocating these fixed resmir** Prices play a fundamental role in 
^'ottree will be pconelwZT ^’'osen >■ A;, the fixed 
or the resource is considered “PPortunity cost A, 

““f. on the same basil a';. ? “ 
present a money cost to fh ™oney cost However, it does not 
ffo® for Its managerial i Thus a cost-accounting 

e money direct costs the uses should include, with 

por unity costs if the information 'uhich 

'a'"''* of ^ “0 

'‘“orated cost ‘^“urees should not be contused 

°PPOrtnnrtJ‘‘'T]f 'o®' ‘‘eternuued by nrcT “T "Oneerned to emphasise X, 
difficult f fixed fho V Reference to outside as well as inside 

“raage '‘“‘“"“'■re however ^ “"““‘od 'Ost) approach is more 

chase of a devK^for **°^'^*^ ^ of-thiimb long run 

vaderlvintp uacertaintv n conservation for exentual repur 

approTi? ^’’P'^oaches may not course, the assumptions 

available couW Z optimization and 

®PPortumti ^°”nulated and eha mstead For instance actual con- 

H Mill -^'^‘^'JSsiou of such ann ” expenses, etc 

W W Cooper and 



PRICE GUIDES IN DECENTRALIZED ORGANIZATIONS 427 

the “cost-prices” designate are to impound in themselves the benefits 
and penalties that i\ill be incurred over all of the alternatives that 
are available to every one of the decentralized departments We may 
thus regard this result as one mode of improving the costing and trans- 
fer-pricing devices that are now being used by industrial firms 

DIFFICULTIES IN GUIDING DECENTRALIZED DECISION 
AIAKING DUE TO THE EXTERNALITY PROBLEM 

We have discussed one of a variety of models that might be used 
to represent decisions for efficiency within a decentralized firm De- 
centralized resource allocation supplemented with price guides was 
seen to be useful, at least under the assumptions that were made 
However, it was indicated that further study and experimentation 
were needed before definite conclusions could be drawn concerning 
the practicality of such an approach 

In this section we consider some further difficulties with the use 
of price guides when we weaken the assumptions concerning a de- 
composable technology, i e , separability of the functions These diffi- 
culties raise serious problems of how to organize a meaningful decen- 
tralized price system We shall also see that traditional problems 
discussed in the organization theory literature such as conflict, com- 
munication, misbehavior among subsidiary units, etc , can al«o be 
interpreted in these terms as one way to cast further light on them 
by our more general model 

We shall proceed by successively generalizing the static model of 
an organization that w as introduced earlier Suppose w e have 

max/i(a:i,a:2) +/2(^z) + fni^n) (10) 

subject to 

E 7 = 1, , m (11) 

X. > 0 ( 12 ) 

This model is identical tilth the earlier one except that the profit for 
unit one depends on the actitity let el of unit tno That is, /ifxi, x.>) is 
not separable since it intohes tno tanables in its arguments” Tins 
could arise in the case nherc decisions of a management associated nith 
X. affected, say, the demand curve for the output of activity x, A case 
in point may be one in nhich increases in Xs values shift the demand 

” It is oho assumed lint X;) cannot be tran'lonncd into functions tint nre 

scparnhlo (The latter propert} is” romctimcs refcrrei! to ns "vecak rcpantiiMv ' 1 
See err , Clinmca anil Cooper [1131 Chapter X 
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On this kind of point Profes'^or H Simon has written the follow- 
ing 

each individual, in order to determine uniquely the consequences of 
his actions, must know what will be the actions of the others This is a factor 
of fundamental importance for the whole process of administrative decision 
making 

Instability may result even tf activity is cooperative provided the 
participants are insufficiently informed 

These examples indicate the class of problems which develop when 
separability of the functions is no longer assumed When this assump- 
tion IS relaxed w’e have the problem of “externalities whose presence 
— at least in certain forms — means that the price guides no longer 
give sufficient information to guide the individual decision makers in 
making correct decisions even on their own accounts much less in 
terms of over all organizational goals and constraints 

There are two problems which arise The first is that a manager 
IS not motivated to take into account the consequences of his actions 
on the welfare of other divisions since these consequences do not affect 
his own reward structure The second arises from the fact that a lack 
of separability is clo«ely a«sociated with the appearance of uncer- 
tainty This uncertainty results in a loss of efficiency for the decen 
tralized system unless some way can be found to reduce or eliminate 
the ambiguity which ensues because one manager's decision variables 
are dependent, at least m part, on decisions by others in such a way 
that he cannot ascertain from prices alone, as to how his owti con 
duct should be guided 

The abo\e case provides a simple illustration which can be handled 
in a variety of w ays, but in more complex ca'^es a reorganization of 
the entire hierarchical structure of a firm maj be needed For in 
stance, such a reorganization might be effected bj combining two 
divisions into one single deci'^ion making unit to eliminate the ex- 
ternality problem This maj be desirable — or exen neccs-^arj — under 
certain circumstance®, but some caution is needed in tint the purpose 
of decentralization therebj tends to be frustrated and certain adx an- 
tages maj thereby be lost 

Consolidation of units affected bj externalities i® of course onl} 
one approach Another inxohcs the u®e of organizational constraint® 
This ma> be illu®tratcd ns follow® A®®umc that two di\i®ions affected 


**n Simon [500] 

See 0 A DaMS and A tMnn'ton II561 
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causes large diseconomies to division two at low outputs — e g , X 2 ) 

IS a monotomcally decreasing function of Xi for each xo — but that the 
price for division one’s output rarely falls so low that it will produce at 
such low output levels Consider the effect of a central unit announcing 
that unit one is now subject to a constraint of the form 


Xi'> K > Q 

This constraint is arranged so that it will be redundant for division one 
and thus does not alter its max mm level How ever, from the view point 
of division two, this is an important piece of information Division two 
selects X 2 in accordance ivith 


subject to 


max mm \p 2^2 ~ C^ixi, x^)] 

Xi XJ 


Xx>K>Q 


Now the necessary conditions become 



X(a;i - AO = 0 xi > K (17) 


By our assumptions £1 == K and £2 is the solution of equation 15 when 
x\ — K Note 

CoC/C.xa) < CsCO.xg) (18) 

for e\er> x., bj the monotonicily assumption 
■\Ve now wish to show that the sccuntj lc^cl has increased As- 
niming that the original max mm solution for diMsion two without 
constraints is (0, x.*), where zero chosen because of tlie nionotonicitj 
condition Note that the solution (A', x.*) could be cho'cn l>\ manager 
two By equation 18, this would gne him a greater sccurit\ Ic\cl th m 
the original solution (0, x,*) He innj jet choose an c\cn better solu- 
tion from the point of mow of hi** sccurlt^ le\cl, hut in an^ event the 
now solution will have a larger securitv level than (0, x.*), hi** origin d 
solution 


tint n nm for rr«rnrch tli'* ilr-ipn of o, tiiml ron 

Urnml** Vote tint alllioiiph i ron^trunt ma\ r>**n vo tJ f lc\r!« of 

t!io mdiMhnl tinit« tlm i* not nr«*nnh nn Rflml imj ro^rlnf•nl m OMr-nll 
rt-Usm to tho orviniritjon ruir-tion mu** al-o Iw furtNr 
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PRODLE’\IS OP PRICE GENERATION 

r firm n eaT f “ ■'osource allocation n-ithin 

decentralized manager wral * H P''Pf“''Pnce ordering of a 

■n pure reliance n \ d'HicuHics nliich may arise 

tr:e:;:trrt" ttr ■" 1" «■- - 

ated within the firm a™ "’“5' 

Itself ™ra'’e'’lereern°'°'T °! “'■^•'"'“ation is such tliat it lends 

devices can be imnoseH '“al'zation, or that suitable administrative 
feasible at a particnlar'w!l decentralized resource allocation 

suitable price cuirlpe r>n u remains now a question of how 

system as a whole coil^ ^ generated In dealing with the economic 
nomic units, it is reason ^ collection of independent eco- 

ically generated tliroueli 1 ^ guides being automat- 

sions of business orfron,, * mechanism. However, most discus- 

the firm not as a colle t literature of administration treat 

“*>‘y ^.th a struZrr ” economic units but as an 

interdependence Theref by a high degree of hierarchical 

price guides m ^ complete our treatment of the uses of 

show how these prices ''’ill be necessary for us to 

hierarchical system «; ^ generated in an interdependent 

''■ith the followine rhii-o ? develop an iterative model 

ess, divisional manaeer ^ each stage of the iterati\e proc- 

provided by the centraUt^ZZ''*'""*' ‘■'==P6'=t to Prioe guides 
knowledge of divisional t n "i^^d not have 

ivisions and determm ° ogies, receives these decisions from the 
o'er-all organizationni Price guides based on these decisions, the 
o\er-all organization and the criterion function of the 

Earlier m the h 

sented as a type of padient adjustment mechanism was pre- 

Th- "as partly sug^Td h determining price guides 

sumed to be used m tVio i analog^' to the devices pre- 

this method, as economic markets. A drawback in 

lem of how to deal \xtfl ’ ®'''’®''’er, arises in connection with the prob- 
the process only conve ^ ^ J^^cated form of the process In general, 
only a truncated versio^^^^ optimum with infinite time Hence 
appears to have any promise of practical use 
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A major difficulty then arises because at any time before the achieve- 
ment of an optimum the constraints are not satisfied, so that it be- 
comes immediately necessary to decide how the demands and supplies 
of the various units should be finally determined. It is also acknowl- 
edged that the gradient adjustment method is generally inefficient for 
solving nonlinear programming problems, which is the form in which 
we have presented the organizational decision problem. For these two 
reasons we present an alternative scheme. 

Price generation in the absence of externalities. We begin by de- 
veloping a model for a hierarchically structured organization, with 
each division considered initially as a single decision unit. Let X de- 
note the set of all possible activities in the organization We partition 
the set X into m blocks or collections of acti\dties, each block repre- 
senting the activities carried out by a particular division. Thus let 
xf — fth acti\'ity in jth division, so that is an activity variable whose 
level is to be determined within the relevant division ; = 1, • • •, rn. 


Corresponding to this partition we have the follouing organization 


model: 

max 23 53 a.W 


subject to 

I. 

1 1 

23 2 <l>, 2 = 1, ■■■, ( 

) 1 


II. 

< If,' <1 = 1' 

(A) 


xr' > 0 y - If • • -I 


Tj’pc-I constraints arc intcrdivisional while Ijtp H arc intradivisional, 
i.c., they arc constraints on variables in a particular division. Wo assume 
that arc convex difTcrcntiablc functions and (7,^(0) = 0. c,-^ is the not 
profit per unit of activity i in divirion/. 

The administrative procc‘!s may Ik* dc«cril>cd in the following manner: 
Kach division supplies tentative proposed activity levels ” = 

• • • T,/°) to a central staff group ns5igne<I to coordinate the inter- 
divisional constraints. These initial proposals are made with each divi- 
sion having exact kno^^ ledge of the part of the criterion function affect- 
ing its activities and the relevant tv-pe-II constraints. Verbally, tlie ta.sk 
of tlie central .staff group is to fcale down or re-ovnhiate the proposals of 
the various dividons in some optimal fa>hion. Ikwl on the hcaled-down 
pn>po‘-als, the central .staff issues tentative price guides for by tlie 
divisions in making their next pm|x»s.ils The proee-s continues for n 


wrotiil Mus-ps-rif I rt-frrs to tl »• nnralwr of l! UrraJim 
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«“oHhe on the 

Sion should produce The '“™'= ‘^at each dm- 

since alterations generallv mil h satisfies all constraints 

proposals ^ "“de in the diiisional 

In order to amplify the above remarks, let X'" = , lO) for 

m be the initial proDosalt! nf #i, , 

central staff problem is the folfoimg i Then the 


subject to 


‘ r fi V 


2 

J-1 ,-l 

0 S Ao^® < ] 


i b, z = 1, 


(B) 

This 1 - i; ^ I j = 1, , m 

y° ‘" Solving this probfo^^'",u **’" unknoini variables 

dual variables for the constrfi ° method, we obtain a set of 

Pnces These can be interDreted"^ '"terpretable as imputed 

Using the tentative nriL ‘h® tentative price guides 
nonlinear Progranuning^ob^ ** division j solves the following 


subject to 


“axSc.v-i;!;,.!,,,,.! 




.V)<ft,' 5=1, 


(0 


x,> > 0 

n') are given prices 


1 solve the 


where (xjJ 

For the mome^ t prices 

^'Visional problem toobtem ^ T™'* division can i 

Each division c„v,„ “ ®o>«hon (i." ^ ni 

group The procedurSt*^' T P™posals to the central 

y described could be repeated, solving 

“ '’nrl'mtemf!”!”""® n™W'™ mt'drw n “ “'”<>“‘'‘‘‘"■"*1 scheme suggested 
‘■■'firin See “ ‘heir meth!,7r'^ Dimtsig and Wolfe [153] They give 

"‘‘P *ss"m.ng“m‘’“‘‘®'‘"'’hl m thetSl.dr”“'""‘ 

rftcn‘,°efet't"““' “ ‘ 

the h ° of goods a line Since the constraints will very 

constraints ‘'cveloped do unreasonable How 

the critenon function P® d on linearity of the organizational 
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for in model B mth values instead of {x^°}. However, we pro- 
ceed in a different fashion by finding the optimal convex combination of 
the initial proposal with the present proposal in each division. This pro- 
cedure guarantees monotonicity for the value of the criterion function. 
Thus we have the follo^\*ing central staff problem 


subject to 


inax S 

J=1 4=1 J=1* = I 


2 £ + 2 £ <b^ z = 1, 

j=i »=i 

Xo"' + Xi^^ - 1 

(D) 

> 0 for each j 

New price guides are obtained and in turn new divisional proposals 
are generated. 

Each division then is instructed to produce 

+ • • • Xr^^(X^O (E) 

where, of course, 

’ T 

2 X/^ = 1 for each 3 

r-l 

It is possible to prove that this solution procedure always satisfies 
every constraint at all stages and, hence, that the constraints are all 
satisfied whenever the process terminates Instead of supplying such 
a proof, however, we here concentrate on a simple illustrative example 
Suppose we have two dnusions so that ; = 1, 2 and let 

Pl*(Xl‘,X2’) < Ri^ 

represent type-II constraints for the first dmsion Then let 
^2~t xr) < ^ 1 * 

bo the only intcrdivisional constraint for division j = 2. 

Given the functional for the entire oi^anization as 

(ci Vi* + Cs'xo* + C3*X3*) d* (C|*X|* + Cj-Xo" + Ca'-Ts* + C4-X4') 


**This is c.i«ilv Foon fincc the epice of po«'ib!e «olution5 for the jw'rond itentjon 
contains tlio space of po^«ible polution to the first iteration 
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XXonhe Zt™' 0" ‘te 

Sion should produce The t*>»‘ '“h <i>"- 

proposals ^ '"“‘>0 in the divisional 

In order to amplify the above remarks, lot A'i» = fe.io . . . ai for 
i w be the initial nronncmk tu • 
central staff problem is the following ^ ™™’’' divisions Then the 


subject to 


Siv" 


£ t. vx 


< b. 


0 < >.o'" S 1 


J — 1, • , m 


m 


Thi *' ^ 

■'ll'” *" Solving this prob1ei^^'",t “"•‘I’O'vn variables 

dual variables for the constrf ' ®™Pleii method, ivo obtain a set of 
prices These can be intcrDreted"^ interpretablo as imputed 

^ Using the tentativrSettr Pri”i Bi'Mee 

nonlinear Programming probC" ^ ‘‘r® following 


“nlijeot to 




.V)SR,1 


■ 1, * , WIj 


(O 


n.' > 0 


where (v,i 
Uor the moment 

dmsional problem to obtinn^^ nnsnme that each division can solve the 
Unch division com„ “ fe'' a, H) 

0‘ilff group The proceZrlf ‘ ‘“tativc piposals to the central 

cedure already described could be repeated, solving 

A brief nrcsrAmiiimg problems ^ " computational scheme suggested 
‘be firing o' their melhi^ f’’”" "'''"e USS) They give 

‘"®y Aesuromg f^n“A8rAPbl,mthOT^iJ“““ 

often refj ('"f*”' ‘he ‘eiilativ^pn^"!J!| J"*'? ‘h' “mplex method as n 

the K of goods a Imco the constraints will very 

constraints developed do not'rf^ asaimption is not unreasonable How- 
^ tbe criterion function ®P®***^ on linearity of the organizational 
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iri(aii‘a:i‘” + 012*0.2’° + Oia’xa'” + 013*03'°) 

I (ci*Ol'° + C2*02*° + 03*03*°) 

depending on whether Xo*° = 1 , 0 < Xo'° < 1 or Xo‘° = 0 , respectively, 
and 

+ cti2^a:2^° + 013^2:3“ + ^14^X4^°) 

I (c.°Oi 2 ° + C 2 W° + 03 °O 3 °° + C 4 ° 04 °°) 

depending on whether Xo^° = 1, 0 < X2°° < 1 or Xo°° = 0 respectively 
Finally, the condition 

ITl > 0 

also applies 

The solution to the latter problem results m new prices which are 
designated as oi* The latter are then used, as in model C, to form neu 
divisional problems For j = 1 , the new problem is 

max (ci'oi* + 02*02* + 03*03*) — jri*(oii'oi* + 012*^2* + 013**3*) 
subject to 

ffl*(*l*,*2*) < ^1* 

ff2*(Ol*, 02*,O3*) < 1?2* 

o,* >0 for j = 1 , 2 , 3 
For j = 2, the problem to be solved now becomes 
max (Ci°Oi° + C2°02** + 03 W + C4°04°) 

- 7ri*(a|,°0,° + ai2°02° + 0i3°03° + aH°04°) 

subject to 

o,° >0 for t = 1 , 2 , 3 , 4 
Thus each of the di\ isions now reaches a new solution 


A'*’ = (0.'*.02*',03") 

A'°‘ = (or*, 02=', 03***, 04°*) 

which, m general, will differ from the A'*" rallies hj \irtuc of the “op- 
portunity cost” information that is now impounded in the preriouslj 
dctcnnincd i-i‘ ralues 

With the two solutions, A"> and A'*, in hand the central staff now 
alters its procedure Instead of continuing as before a new direct jiroli- 
lem IS determined in which the objcctnc is to form an optimal conicx 
combination of the jireccding solutions rclatiae to the data of the in- 
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the dnision j = 1 solves the problem 

subject to + + 

ffe'ta'.V, j:,!) < 

^0 for I = 2, 3 

while the division j = 2 solves 

subject to ““ + <^3=13= + CtW) 

V, < I}2 

A* >0 fori = 1, 2 , 3 , 4 

indicated nonstrainmg^suSets'"* solved— e g , assuming that the 

8 auDsets are consistent— ue obtain 

*2“ 313“. a“") 

S’® the activity levpia 

staff consideration Assum^n^^*^ these divisions for central 

® central staff proceed^: ^ ••'terdivisional constraint, then 

aubjeet to + V“fo“x, 3 » + ^ 

1 10 1 1 

+‘-'A‘“ + a. 3 V») 

"'>«c the tenns 

' V" are furtw constants and the 

“rconstramed by « 

0 < Ao‘" < 1 

dual constraints tha't*m!?'v“®‘*'' Programming problem and, hence, has 
“uy be written " 

‘■P 13 e,nle„t tl,at 

“'““"A “* '“at for the cases 

^ -us Mess than. “an.. 
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when these phenomena occur in the mtradivisional constraints and, 
finally, certain game theoretic problems may also be encountered, for 
instance, an announced termination point (or even an unannounced 
one) may cause the division managers to adopt strategies that are 
more or less optimal for themselves at the expense of over-all ob- 
jectives, and it IS even possible that they may enter into coalitions 
with other division managers for still better opportunities at strategic 
exploitation On the other hand, the indicated approach is related, at 
least formally, to currently employed procedures in budgeting by 
means of which physical quotas, transfer prices, etc, are established 
and it does offer certain further advantages in that suitable solution 
(or bounding) procedures may be devised, at least in principle, for 
rapidly studying the consequences that might ensue from the kinds of 
production-costmg-marketmg that are being considered 

Generalization to case where externalities are present The fore- 
going discussion assumed the absence of externalities The question 
naturally arises as to whether pricing schemes can be utilized within a 
divisionalized organization when externalities are present In this sec- 
tion we shall consider an extension of the scheme just presented to ac- 
count for such externalities To maintain the continuity of the argu- 
ment, we view the decision problem on the dnisional le\el Thus ex- 
ternalities exist when the technology and criterion function of at least 
one division is affected by the activities contained in another division 
Suppose that division affects the technology of a subset of the rest 
of the divisions which we refer to as Y For simplicity of the descrip- 
tion, each division in T is affected by the same activity in division rj 
Call this activity a:,*’’ We proceed by asking each division in I to 
propose in addition to its own tentative activity levels a tentative 
level of re,*’’ which would be optimal for tliat division In the game 
theory analogy, each player specifics not only his own strategies but 
al«o the strategy he would like his opponents to play In general, each 
player’s specification of the strategies will differ The central staff 
group, with only a knowledge of the over-all criterion function and 
the tentative propo'^als, ‘solves a programming problem (linear if the 
criterion function is linear) to determine a preliminary set of con- 
sistent” strategics It uses thc'c to dctcrinino preliminary’ jiricc guide® 
Fach play er in tin® N person nonzero sum game now face® a new 
payoff matrix, and again specifics the strategics for the plnvers in- 
volved Till® proce«s continues for a predetermined number of itera- 
tions after which the central staff group i®®ues a ®et of con®i®tont 
strategics for each divi®ion to follow A** in the previous di®cussion 
the central staff need not liavo any knowledge of the t( chnology 
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bylCeXil'oTctXff P^^Iera is now stated 

miv (x,c S c,V‘ + !,■■ 2 c.V‘) + ( V 2 ,, V» + X,I> 2 c,v) 

subject to *”' 

a (*• i: + X," 2 + (x,« 2 a,.v» + x,'* 2 «,v') 

1-X.o -' 

OSWXI-X.I.X... 

^i" since the exmes^^m^ Progrimining problem m the variables Ao'h 
kno\\n constants Morp inside the summation signs are all 

tamed by choosing the vJ?!!*’ r P^^ceding solutions can all be ob- 
required, and so the new f equal to zero or one, as 

the preceding ones Anv value must be at least as great as 

divisional constraint of this problem will satisfy the inter- 

only values that sahef each division is choosing 

alUonstraints are satisfied * mtradivisional constraints Hence 

an ordinary hnear problem that was just exhibited is 

dual problem from problem, it will have an associated 

''*a the simplex method ^*^ 1 *^*^ guides may be determined, e g , 

process at this staep in u t hand, it may also terminate the 
produce ^hich event division j = 1 m instructed to 






" w the v\ ^ 

**> soiling the abovplmo ^ optimal values obtained 

obtained m a similar f P™t>Iem The values for X"' 

preceding 1,20 2, the optimal values of X“‘ and the 

Enough has p „b 'h,fu"'’'* “'"^ndy available 
Tl ‘■'PPhod m more a now, how the procedure 

bem "“"'''■ous problems^ P™hnbly also exldcnt 
, “nid, for instance al ♦ ntain to be confronted Nothing has 
'“"'■nation ThrnrSm f ““ntrolhng the point of 

problem of evtemahties remains to bo considered 
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previous case of no externalities Thus we can then say we have at 
least illustrated an approach to generating price guides in a decen- 
tralized or quasi-dccentralizcd firm The partitioning of the informa- 
tion IS still achieved since the central staff only need be informed of 
the projected plans of the various units but, in contrast, to earlier 
schemes these are models only of “quasi-decentralization” in that the 
central staff makes the final decision on plans 


Conclusion 


The examples presented in this chapter are illustrative rather than 
exhaustive even for the two companies that were examined in any de- 
tail Nevertheless, they have served to help us point up certain issues 
in a concrete fashion Decentralization as understood and practiced in 
these companies bears, at best, only a partial relation to the econo- 
mist’s conception of a Smithian “invisible hand” which leads each 
unit to act to the best interests of an over-all society by striving only 
to promote its own best interests by reference to a suitably arranged 
system of prices ** 

Additional points have also emerged from our discussion of the prac- 
tices utilized by the companies that were discussed earlier in the chap- 
ter Prom the point of view of planning, i e , deciding on output, type 
of product, etc , little authority was decentralized However, from the 
point of view of cost control, we found that much responsibility was 
delegated to divisional managers Each division was highly motivated 
through a “profit” incentive” to improve its own cost structure and to 
challenge and thus improve the cost basis of the other divisions from 
which it purchased products 

Note, now, how this differs from the traditional preoccupation of 
economic theorists with decentralization in planning decisions only 
Partly this arises because of the different kinds of institutional struc- 
tures that are assumed (For instance, m "market economics there is 
no “higher authority” to which an entrepreneur can appeal for a higher 
price merely because he has been assigned a less than adequate plant 
or volume ) Differences also arise because of other simplifying as- 


“For a recent discussion of decentralization in the firm from the point of mow 

°»SeTem‘Ccrn\ue“sfem^stppropLL m that the 

or believed, that the "profit” records eencrated b> Ihcir activities won 

their prospects for promotion within the company 
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following model discussion, let us consider the 

presented r™deU e^cZTh^“ " - 

cated hew Tt^lrdliroftt™ ““ " 


subject to 

I 

II 


““ z; E c.'i 


ZZa. 


' < b. 


, X,/) < R^, 

eAx,’, ,x,’,x„f) < R^ 


•I, ,t 

J^Y 
3 e Y 


x,‘ > 0 


’ 1 , 


For eh ' — 

Thus we liave7or7e Y, ^ a:!,„ to replace x,.’ 


and 


SAx,\ ,X./,X’,,J < R^, 


foreaohjcy The 

“hies IS obviously equivalent^i ohtoined by this transformation of var- 
® Optimal solutions to hmu ® problem in the sense that 

“>"g the modified model tt '"".'‘"'c shall proceed 

'"ite the model m the form 


subject to 
I 


IX 


“”t£ 2 o.V 

a = l, ,( 
j e r 


- X,,’ = 0 
, X,’) < R^ 
.X’.,„)<R, 

Xi’ >0 


J^Y 

3 ^Y 


^’ete that the > 0 

strategies is 

the solution and nnmn*^^*^*** discussion to a close by obseriing 
ng procedures are analogous here to the 
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1 Each entrepreneur can detcnnme the total profit he 'uill obtain 
from each of his possible decisions, irrespectne of the actions of his 
competitors 

2 Each entrepreneur can determine an optimal strateg> — i e , a 
“best profit strategj'” — 'Without reference to competitor reactions, but 
the total profit he ^ill obtain from an optimizing decision depends on 
actions taken by his competitors 

3 Some entrepreneurs cannot e\en determine an optimal course of 
action — much less their total profits — ^unless they first kno^i the deci- 
sions that will be made by competitors 

Case 1 IS probablj sufficiently clear, and case 2 ma> be thought of 
in terms of a game theoretic analog> \\ herein an entrepreneur knons 
that his best choice is rov. i of a payoff matrix, but he cannot knov. 
his Qi] payoff until another plajer has designated the ;th column as his 
choice It can bo shonn that the properties of dominance and sep- 
arability are closely associated** Ca«e 3, on the other hand, m\ol\es 
(in general) problems of nonscparabilitj and, as a consequence, un- 
certainty in the decision-making processes 

Much of the beha\ioral science literature on organizations appears 
to assume that the mam problem is to ensure that each person is doing 
his best Yet, as is easil> sho\^n, the optimization in each separate part 
of a firm ^ill not generally produce an o%er-alI optimum, and it is 
al«o possible, of course, that the mdi\idual optima are not even com- 
patible ^ith each other or a constraint s>stem of the firm Perhaps 
the extreme form of decentralization entailed in a market economy 
has rather naturally caused economists to a\oid a like course of ana - 
ysis Thus, e^en in case 1, it is not a‘^suraed that an o^er-all (Pareto) 
optimum IS achieved except under special conditions like tho'^e in t e 


theory of perfect markets ,, , j ^ j 

By assuming that market prices niU generally lead to decisio - 
making units that “internalize” any “externalities n ic raaj e 
present, much of the literature in economics has tended to ignore 
ea.=e 3 When this is done, it is po-ible to eonee.ie that the desired 
optima (eg, lua specified o^er-all “welfare functions ) ulU be ob- 
tained either directlj Ma market prices or via pricelike deuces 


“'““■■'P'™'"'-” “'TXjt'Tej t'emriro 

corded onlj generic significance in that tnc> an- 


ni> doctoral di«sertation 15973 
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but^ihich cannottem^mpractal com“' “ 
stance, the assumption of equahtv nf » “Potions For in- 

at a price, cannot be made in the^l«tt technolog}-, 

t.ve organisation assumptoi „ if” “““ P™- 

into this context Control of co t “““"’'•i analysis be carried over 
does not exist as a problem in^ *™™’’ance by delegated subordinates 
gamsation and intormatirm f theory and therefore the or- 

are also nonexistent <« needed to secure such cost control 

ner questions ofl™!!.'!,' >l‘ae«ssed in a more formal man- 
eerned with the orgamsatior T “I ^e were con- 

eiflc role of price guides once ^ eeentralized system and the spe- 
tbat price guides were used to * “ P^asented We saw 

vhen certain resource or oth independent decision makers 

'hoioes open to each deoision^LakcT t**® PnssiW® 

«paraUe*fuVcbon“ IThZTT 'T *'’" 

nn price gmdes xhis susccsi difficulties arose m pure reliance 
«”trahzed systems, e g S 1 “ of more general de 

coordination ' ^hich employ other devices besides 

for determining pnee studied an operational scheme 

cpnT r* coordinating umf ^ a hierarchy m terms of 

central staff relied on acL,^ ^ divisional subunits The 

er to determine price ginrfJ ^"^Posals of divisional managers in 
price guides supplied bv ofi ^‘''^s’onal managers, in turn, relied 

This?h 

f™ ’y® have prese'ntedTdf decision making within the 

retic'al '■®saarch*'wrr practices to suggest 

practices *ould suggLt area “ *'“0- 

areas for improvement m present 

nos? **'“* «sually madTi??'^'' *he assump- 

nomic"' “'eful to ®®™'»mc analysis For this pur- 

"®™cs and distmga,3^ betw! terminology of eco- 

____ an the following three types of cases 

c K„op„a„, t323] the techno- 
S 'en and not subject to further variation 
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need not stop at the boundarj* set by managerial applications. They 
may well prove fruitful in pronding in^-ight or kno-s^ ledge for other 
parts of economics and the beha\noral sciences generally. 


APPENDIX 

In this appendix %ve shall take the opportunity to amplify certain 
mathematical questions which were raised in this chapter Consider 
the set of convex constraints for the ;th dn’ision 

and the set 

ff^/(xi'. - • X./) < Rr.;, x,^ > 0, . - X,/ > 0} 

Assuming the consistency of the constraints, the set is convex. 
Boundedness may be assured bj* introducing a “regularizing constraint 
of the form 

ix,-’ <K’ 

1-1 

Thus each X^ may be considered as a closed, bounded convex set. 

THEOHEM I. A closed, bounded convex set is the convex hull of its 
extreme points. 

Proof. The proof is based on an induction argument using the di- 
mensionality of the space. However, we omit the proof. 

From Theorem I, any point x' € X^ can be represented as 

= X) 

•jCL 

V>o 

where I, represent an index set, and E’ is the set of extreme points of 
the set X<. Using the above expression, the nonlinear programming 
problem studied maj’ be written, employing matrix notation, as: 

max S 

f=l 


®®See Chames and Cooper [113J. 
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such as taxes and subsidies Then nilbmif t i 
formation processing nr.nh.i t ’ ™t>ch strain on the in- 

is possible to conceive that th n'^i! '' rdo'ant "entrepreneurs," it 

e g , by reference to the immedia?“fC*” "*^1 ‘'’T n '' " 

The growth of large cornopolo . * ™'y of their own situations 
various experiments in ‘ rie i i™ has been associated with 

vices One such device istr rf'”"’’ "'''"Ogorial de- 

arrangements discussed earf f*'0 so-called transfer pricing 

» accounting, b™iness nr T *" ^-oo of the literature 

theory in economic analysis Bm’ drawn on atailable 

ticular, It cannot be safpk ac ^ution is then needed In par- 

3s not present within the problem of c\terna]itics 

problem will be solved in present, the externality 

to sohe It Yet, as we ^ market economy is assumed 

quires various forms of externality problem re- 

which are \ery different fmra th^” setting, etc, 

onomic theory Thus the u or “pneehke” devices of 

ef this chapter generalK ^'^‘^^ssed m the final sections 

could form at belt "n^^^ed systems" m which 

an over-all optimum ^ arrangements for 

^nis chapter does nnf 

^^'^tes of solution mod*pl*^^’ problems and 
'"‘her atCn„ „T^'"e, etc Only some of the prob- 
the problem of intorn«i"^^^ briefly mentioned There is, for 
usual] economics the unlike the arrange- 

erne full authority "^unagers of a firm are not 

trnlt activities As w of the book profits which ac- 

consid^ !’®’‘“vior of division m “^served, the problems of “con- 
considcred managers is apparently a factor to be 

Economic the 

anmo'T" ‘°^condude\af' ' *” Pmlilcms like these It 

kinds *" pcobably the best ^ mixed behavioral science economic 
for nr» ^'■^“''‘^‘‘‘ma-infotia -> any study of the 

“mixed” r*'* “““agerial use But .’I”'”'®®'”"'*® ffiat could be effected 
111 +E I f’Pmaches might als might be assumed that such 

d !e „ “f Pnee xvL? °f farther value such as 

that ” (2) tL tlfT® fl“de to economic 

IS bv w ^ vhen various k ““f" atmn-aspiration phenomena 

"'‘y of saymg, of co™!'';"t ove used This 
> a progress in these kinds of studies 


approaches moo, 


course 
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initiate the algorithm. It is only necessary to know those extreme 
points which are associated with basic columns. These extreme points 
are generated as part of the process of deciding which column should 
next enter the basis. These observations are also valid for the case 
of an infinite number of extreme points. 

To amplify these remarks, consider that at a certain stage of the 
iteration we have a basis matrix B which is nonsingular. It follows 
that we can write any basic feasible solution as Ac = Let 

n = (Hi, no) = bo the vector of simplex multipliers for the 

current basis, where Cn is a row vector of elements C-^j which corre- 
spond to the columns of B. Then let 


- C„- = CnB-^q,} - C,i = {n,Aj - Ci)e,^ + n^y 

It is clear that the condition for the achievement of an optimum in 
the simplex procedure, i.e., — C,/ ^ 0 for all is still applicable 

in the case the sets {Ej} are no longer finite. To determine this, we 
solve m auxiliary divisional problems 


subject to 


max CjX’’ - 


X '^>0 9 = 1 . •••>”'< 

The solution to this problem determines an extreme point e,‘ C E‘ since 
the criterion function is linear. _ i ui u 

In the case where an over-all maximum solution to t ® 
not been achieved, we indicate the manner in which central staff utilizes 
the new information supplied by the divisions. Denote by qK*, t e co 
umn associated with the maximal solution to the 7th subproblem. Thus 

qK*i = 

where is a column vector of so-called tableau elements. We dehne 
Z as the matrix (Z'^*’, •■•,Z*-).e' = (e„ •••, e„) and B = bx-,, 
' ‘ ' j 9 K*m]- Then we have 

Be + B{Ab - ZQ) = ho 
where we must have Kb ~ ZO ^ 0 
0^0 

Let Cp be the vector of elements C,/ associated with 0 . The entenon 
function may be written 

Cb{Ab - ze) + c,e = CbAb - (CbZ - c,)e 
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subject to 

m 
T-V 

■ 6 


D E 


E X/ 

iGA 


i ~ 1, “ •,m 


\’>0 all j, , 

wheiB Cj are row vectors anA a 

Define ^ matrices of appropriate order. 

= d,, 

TA = C,i 

Then we may write the above in the form 


subject to 


max S 5^ X If 

if, 


E X,' 

i£/, 


,5 


' 1 , 


VSrO ally,, 

Wemayfurtherdefineo Kl] ^ . 

m components TX r ItiJ ’"'''®"*«>‘sthejthumtveotorhaving 
"cuts. Therefore we have 


subject to 


S E x,<c„. 

j=«l fGA 


i?i ,§, = bo ho 


.Osuwg and Wolfe ’ 

6 sets Pointed out that for the case where 

» we need not know all extreme points to 
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EXPERIMENTAL GAMING AND SOME ASPECTS 
OF COMPETITIVE BEHAVIOR 

Martin ShubtL 


Introduction * 


Today there are many hundreds of economic and military games 
in existence, these serve many quite different purposes Some are for 
training, others for teaching, still others are operational and may be 
used for exploring plans and investigating alternative paths of action 
Among them is a small group of games the major purpose of which 
IS to serve as laboratory apparatus tor the experimental investigation 
of different aspects of human behavior The psychologist, social- 
psychologist, sociologist, psychiatrist, economist, and anthropologist 
have all been interested in games from very diverse viewpoin s ree 
broad areas can be usefully distinguished, they are earning, or 
ganization, and competition Each one of these can no ou e ap 
preached from the special interests of the different disciplines noted 


above , , 

As our knowledge is limited, there is little doubt that a great num- 
ber of fundamentally different approaches will all yield worthn 
and interesting results They will contribute a few extra pieces to the 
intricate mosaic that makes up human behavior m anj complex s - 
uation The task of synthesising the diverse results of inr estiga ions 
whose prime emphasis has been economics, 

etc , will hare to be performed before we are able to obtain an unde - 
standing balanced both in depth and breadth 


, _* u, *110 nfficG of Na%al Research under 

' This research was supported m part bj t 

Contract No Nonr 3775(00), NR 047040 
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Then «e form the following linear programming problem 
ma’t - (CbZ - C,)G 

subject to 


© ^ 0 

the OYer”n“crheron”fmrtf “T”'' in 

'vith present tentative centrantaffphm'”'”® 

be '•emonLated Vnd^vIfomlt'th'^*l"'^f'"’‘' 
to note that boundedness of the ® “t spnce It suffices 

limit Z^j — C„/ > 0 all f ®*‘‘torion function implies that in the 
= 0, all , tor basic feasible solution 
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and the second (or column) plajer obtains 1 In manj experiments, 
simple games of this ^ ariety arc repeated many times Depending on 
hov these one period games are put together, many importantly dif- 
ferent "supergames” can be constructed The difference in the games 
centers primarily upon information and communication conditions 
For example, three different games ma} be described as "supersilent,” 
"silent,” and “noisj ” In the fir*?!, the indnidual is informed only of 
the outcome of Ins oun mo%es at the end of the game, he is not 
informed about the individual moves of his competitors or their 
pajoffs until the termination of the supergame In the second, the 
player may bo supplied with information on the average performance 
and payoffs of his competitors, he maj, for example, be informed of 
the average adverti'^ing budget in an industry but not knov the 
breakdomi In the third ca*:e, all individuals are completely in- 
formed of the moves of their competitors at the end of each period 
as V ell as the resultant payoffs 

Although the various analyses of the theory of games have been 
based upon the assumption that pla>ers know the rules of the game, 
in many games the experimenter does not inform the players of the 
fine structure needed to give them this knowledge, thus, neither the 
parameters nor the functional form of, say, a demand equation may 
be known to the participants m a business game Part of their prob- 
lem will be to determine the unknown structure of their market 

The game tree diagrams on pp 452-453 illustrate some of the more 
important possibilities m information conditions m repeated matrix 
games They represent the simple game where two players each se ect 
an integer between 1 and 10 The individual who selects the smallest 
number -vMns that amount, the individual with the higher number 
obtains zero If they select the same number, the referee randomizes 
to determine who is awarded the value of the bid The matrix or e 


one shot game is giv en on p 452 

The tree for the noisy game, where players are completely informed 
after the play of each subgame, is indicated in Fig 1 * u 

For ease of exposition in the next two diagrams, assume a cac 
Plajer selects only one of three numbers in each period In Fig , as 
the players move simultaneousl> in each subgame, we note that plajer 
2 IS not aware of the choice of player 1, but is informed after he 
moved, thus, at the end of each period, the information sets are one 
element sets In the supersilent game " 

does not obtain any information until the end o e g , 

he could be plajing a set of simultaneous one move games 

In the silent game illustrated m Fig 3. the plajer does not know 
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this chapteTdralf pnZniy^ ^ remainder of 

IS approached with an emph^is on t ” competition, and 

phasis on its economic and strategic aspects 

Some Theoretical Considerations 
Even casual reflection will , 

do not possess clear or even reader to conclude that we 

tion, competition, etc To Mn.. t ^ ®oiJcepts of collusion, coopera- 
in terms of environment hphfl' ^ we make distinctions 

“ position to observe tfe ’ We may be 

actors wearenotinaposiw ‘h® 

solution trt ^ ®®r\e directly the action operators 
a we postulate a set of acim ^ are usually of the form such 
cause a certain behavior to “Platers and predict that they will 
aPccifio environment As wd| are applied to a 

. ®aarantee that different aeti *'aIow in further detail, there 
avior when applied to a aive ^ °P®'^ators will not cause the same 
la constructing models f„r “'"a°nment 
tier * considerable help iTHU”* '"yaatigation, formal game theory 
at b ““'‘■fics or enlarged ,r° aoethodologioal limita- 

yt hand For example, two tels according ?o the needs 

condifi™"'**"”' the garm necessary concern 

havioraTs ‘’‘'*''*‘'“8 throughout the and the information 

tain t cientists are interesipfi same For the most part, be- 
roorlv ‘iate and atu* have an nicer- 

a Pc^er game Participants are usually 

analogue of h" ‘a™ination Is* for 

Much of th”'"*"' P™cesses ’ ™ Purposes, a very poor 

aentSn gan^n^hf 'T'“ of 

pair 0^0 “ ‘>y nieaiTf “Pon the repre- 

each nia for a twn example of a 

P ycr has two strategies, is pvm 

1 9 


— - 



1 

2 

2 

1 

-1 

1 

1 

1 

-1 

biJ 


2 j 


2 




EXPERIMENTAL GAMING AND COMPETITIVE BEHAVIOR 453 


Pi 



if a tie has occurred, if he randomly, or if he '^on by under- 
cutting his competitor Thus, nc observe that after the second player 
has moved, the number of elements m the information sets of the 
first player ^ill depend upon tlie move he had originally chosen 
The difference in information sets has a great influence upon the 
possibilities for communication and coordination as is manifested in 
conditions for signaling 

In even relatively uncomplicated repeated matrix games, some of 
the solution concepts which may give rather simple unique predictions 
for the single period game, no longer do so For example, the concept 
of a noncooperative equilibrium point is unambiguous in a matrix 
game, and if conditions are “nice,” the equilibrium point may be 
unique, however, in iterated games there can be families of equilib- 
rium points and different types may be distinguished and interpreted 


Pi 



figure 3 
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more teams in face-to-face communication where threats may be 
made and bargaining, haggling, ploying, etc , takes place 3 Games 
with two or more teams where there is no direct communication The 
communication that does exist takes place through a (usually) im- 
personal mechanism which indicates certain outcomes as a function 
of the actions of the teams The second type of game is of most in- 
terest to those imestigatmg negotiation, labor, or international bar- 
gaining, psychologists, sociologists, social-psychologists, political sci- 
entists and some economists The third type of game is of considerable 
importance to the economist investigating the functioning of market 
mechanisms Having observed the different types of games and noted 
some of the different interests, a few of the many concepts of solution 


are presented and discussed below 

Table 1 lists seven different solution concepts rele\ant to games 
played primarily under conditions where there is no face-to-face 
communication Several of the solutions pertain only to economic 
market games Four divisions are made m the headings, they are 
respectively into two person games and into n-person games, where 
n is greater than two, each of these categories is split further into 
symmetric and nonsymmetric games Formal analysis of many-person 
models is m general difficult The mere task of calculating what out- 
come will be predicted by a given solution concept is onerous In many 
cases, it IS not known if certain solution concepts will lead to unique 
predictions Symmetry is of considerable help m solving games In 
general, in gaming, symmetry of varying degrees may be used for 
purposes of compan‘=on and analysis In general, nonsymmetric games 
are far more difficult to analyze than tho^e which are symmetric (a 
possible exception to this rule is where one player is very different 
from the others) Although the qualitative effects of numbers of par- 
ticipants are most evident m games with face-to-face communication, 
even m games without this, the two-person games arc omew la spe 
cial, both from the viewpoint of analysis and from the nature of the 


interaction of the players ,, 

The entries in the table are bj no means mathematically "gorous, 
there arc many problems in modeling nhich haac not been f“>>> 
aestigated and nh.eh must bo sohed before certain 
tion can be gia cn meaning Thus, for example, an cig i 
cept in addiLn to the seaen giaen in Tabic 1 f .f— 

organizations strive to maximize groaath, boaacaer, grontli is usuallj 

''’'?h‘o'’Btsrof the statements m Table 1 t 
tailed discussion of solution 1 It is noted that the taao-person s.am- 
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plLZrthAt 1“° The degree of 

caHs for mtercretat^ attach to these different equilibria 

and many problems oTintoe™ belief m threats, 

theory and^ the morrnm^l^ ™ literature of game 

bargaining and cnmn semitechnical discussions of threats 

been made tW a“/le""’ bare 

tions to games The tun noncooperative solu- 

this distinction are the -inn solution concepts which typify 

'olution to a game in nhich the Morgenstern stable set 

and then divide the proceeds and at maximize 

point (which IS a ppnpf.ti. * ^ noncooperative equilibrium 

Parenthetically Cournot equilibrium point) 

stumbling blocks to th^ nn* ^ ^ ^ point that one of the greatest 
of Its unfortunatT™ “f ’>< ‘be theory of games has been 
probably done the most ''ords which hQ\e 

noncooperative ’ “game, cooperative, and 

tical theory of games have '™>'bmg \rith the mathema- 

connotations of the ^ord<! a ° wpeded in their progress as the 
in the formal manmulafinn ^ barriers in conceptualization 

in model building and 

■''e been mo«t interested Those interested in gaming 

'cr<=ely affected ^ aspects and have been ad 

The Word game has 

of «eriousne<!s and connotations m terms of play lack 

“f A game m the narl ' of Hydrogen bombs is 

"‘be parlance of behainL!??"'' “iber of the man in the street or 
cooperatne appear to nrnc '^be words cooperatne and non 

'‘I'linclions nhich are m ” '‘■ebotomy where none exists The 
l’ "“b'e concepts of game'^Th”"* "b" '""b to apply the 

^ignaling, learnine 'inri concern information, communica- 
as do most dynamic 

cogh not all) of the form experiments, whereas many (al- 

''““^bAvoboendevol^drr ■" ‘be ‘beoi^ of 

Tbeee broad dn isiZ , "■‘“abons 

'""eeened wl 8""""g bare been 1 Gaming 

c are modeled as onc-ners ^o'^'ng, and organization, 

"cam to psj chologists and "ooecro-snni games and are of prime 
_______ and sociologists 2 Gaming mvoh.ng two or 

"■OnccerandShabittos, 
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beha\’ior. The following three examples of 2 X 2 matrix games illus- 
trate some of the problems concerning the multiplicity of solutions 
and the possibility that the same solution may be predicted by se^ - 
eral different theories 


9, 11 7, 11 


12, 12 10, 11 


12, 12 8, 13 

9, 13 7, 13 


10, 11 9, 9 


13, 8 9, 9 

Matrix A 

Matrix B 

Matrix C 


Matnx A pro^ddes an example of a game which has four equilib 
rium points out of four possible outcomes If we were predicting that 
the players would jointly maximize, then the lower left-hand comer 
would be predicted For matrix B, the entrj' m the upper left-hand 
comer is both jointly maximal and is the unique eqmlibrium point 
m this game. In matrix C, the beat the average and equilibrium point 
solutions are the same and are in the lower nght-han comer, e 
joint maximum is different and is in the upper left 
In the comments on the n-person games, it is noted that the solu- 
tions are "usually fimte ” By this we mean that, eien when the pay- 
offs are continuous, there are usually no areas or o er con inuom 
sets of solutions, this is not always the case as will be seen in Table 
where solutions iniolnng face-to-face communication are listed 
It can be seen in Table 2 that the predictne pouer of 
cooperative solutions is not great and, hence, rom e 
experimentation, several problems are posed It 
construct games in which not only are there many 
of the concepts; not only do these solutions ‘‘"f” 

of imputations but also the and Harsanyi 

Xera;;::rToirS:i:sLt suited tor experimentation at this 

The number of different solution concepts ^fVthat 

been mentioned) and the broadness of their ™ 

we do not pos=ess ade.uate be 

esses Game theory, which is economics or or- 

expccted to be a substitute for ^.person garoe- 

ganization theory The xanous cone p generating litpotlic=cs 

with communication are of interest and 

J^ud providing a certain amount of ‘ . 
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Table 1 Solution Concepts 
{Games without Tace-to-Face Commmtcalton) 


1 Noncooperative 
equilibrium 

2 Person Gamea w 

n Person noTv.». n o 

Non., 

able Generally solvable Solvable m special 

umque * often unique eases unique’ 

othetMise usu finite’ 

ally finite 

2 Beat the 
average 

3 Rffln _ 

Generally solv Nm ««ii j c i 

able unique defined Generally solvable Not well defined 

(eacept for de- unique (except 

generate cases) degenerate 

A two person cases) 

*ero sum game 

■» iitne eot point 

quadratic pro^'aod can^T^*' *’f market structure is sufficiently simple With 
m nation of solut ons ^ ^ ramte this leads to linear programming deter 

4 Market share 

^ Price leader 

paid tor market share are defined if reasonable limits on price 

for aymmetne cases ** equivalent to beat the average 

® Aspiration le^ el 

^ Dynam e equi t 

for (i - 2 unique equivalent to a game with perfect information 

— i>« i<i.ns h„. b,.n ..nkd 

A certain amount of theorv ~ ' ~ 

in psychology and econom.*''*'^'^ Little known analytically or expenmsn 
problems of ps^bT . 

been settled o'ogical social and economic model building have not 

libna games 
of economic 

eurvival j 

usually fanulies of emiTlf **'''^'** Little known analytically or experimen 
one or me. syullibna with tallv 

'fany p '^™efers 

been settled nloocal social and economic model building have not 


metric game is “generallv = i e, 

3re often unique” In th ^ equilibrium points 

points, depending unon matnx games have equilibrium 

Putation problems In ®^tries, they may present com- 

or the existence of utim,, known about the conditions 

"^er.itiseasytoconstrnof iri" points In many cases, how- 

Purposes and which havp ^hich are adequate for experimental 

^ have noted above thr’ln Pomts 

‘ s operators operating unnn fl ^ solution criteria may be regarded 
'onctions, whereas the as reflected in the pajoff 

olutions may be interpreted as the predicted 
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economic background and with limited or no face-to-face communi- 
cation between teams There is an important class of situations which 
has this property and, furthermore, which provides manj structural 
limitations w-hich in turn cuts down the generality of the games to 
be considered 

In this section, we ha\e attempted to stre'^s the importance of game 
theory as an aid to gaming which is a tool of investigation in the 
behavioral 'sciences Neither provides an alternative to substantive 
know^ledge, both together provnde additional methods for obtaining 
that knowledge 


Some Experimental Games 

The remaining remarks are confined to gaming on competitive 
behavior with the prime interest being in market situations, there has 
been a great amount of work done recently with games of this type 
Chamberlin, Hoggatt, Siegel, Fouraker, Shubik, Stem, and Stone, as 
well as many others, have examined and experimented with very 
simplified games ba<=ed on economic considerations Feeney, Hoggatt, 
Levitan, and Shubik have considered games which, although they are 
relativelv simple in companion to many of the large busmens games 
in existence, are considerably more complex than the preponderance 
of experimental games u«ed in the stud> of bargaining, bidding and 
simple competitive games without face to face communication The=e 
latter games he between the relativel> austere and ‘ envuronment- 
poor” laboratorj experiments, as tjpificd by Fouraker, Shubik and 
Siegel [201], and the more or less ‘environment-rich bu^me^s and 
marketing games which have now been played at man> bu«me<=s 
schools, corporations, and universities 

There is a fundamental difficult} in the use of gaming as an ex- 
perimental dexiee ivhich has not }ct been oiercome If the game is 
tery simple, it is po^ible to exert considerable contro oxer it experi- 
mentally and to utilize uell-knoxvn procedures Un ortunatel} as the 
cnxironLnt is “purified,” it is quite possible that the efieets of minor 
cues and noises become magnified Kenned, has suggested that the 
briefing gnen to the participants at the start of the experiment max 
haxe considerable influence and this appears to be the ca e Anoth 
xva, of considering some of the difficulties m performing enxiron- 
ment-poor” experiments on competition is that there is a considerable 
amount of sociological, ps, chologieal, and economic cond.t.onmg rcle- 
xant to this t, pe of act.xatx , and that it is difficuU to ‘dump memorx 
to understand the biases of the participants or to clear memorx prior 
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Table 2 Solution Concepts * 

(Games mlh Face4o Face Communica/zon) 


2 Person Gamei 
Symmetric 


f<onsynimetnc 


n Person Games 


S> rametry 


2 Shapley\ftlue 



G “IT” 1 TTT -p.- »». » 

tions in each solut on »K ** solutions and the largo number of imputa 

■ _ 0° tnese are difficult to investiga te experimentally 

I difl-cult to coi^ute*ibt 

progress has been made by ShanI™* F*^ However recently considerable 
P'^tat on present, no maio.lS/" -- 

umwe and can be 
Mtnputed They have been exam 
*aed experimentally by Stone 


This solution 18 not well defined for 
games with more than two players 


^ Harsanyi \alue I 

aymmetne games Fornon 

of the Shapley value anrf «« ‘o calculate They represent a generalisation 
comparable coincide with it when utilities are measurable and 

Although^ese solutions am « ' 

Mofgenstern solut one p ^hey tend to be less than the von Neumann 

'"vcstigated expenm^ntalllr ^ 

beyond that side pavmenil'T'***'*^'* '* upon the formation of coalitions 

conditions are to be aati^it^ ^ Perm tted and individual and group rationality 
- T Solutions are in general difficult to compute 

games of mdetermin^*^!,'"* noncooperative solution designed for 

attempting to enforce & utilumg concepts of policing sets of players 

®a“y parameter «ta of ‘treats Solutions tend to be 

°* cou Ubnum points 



policing ucing aasumptions 


voa Neumann Morgenstern concept of 
a the ability of conditions to be self 


ifPotheses, however m 

‘hem m the light of’ k f it would be wise to consider 
rj*’ to the L™! areas of interest, to add 

and modify them as oor '"^^stigation, and to investigate 

^nson, my o^yjj ^ s antive knowledge increases For this 

restneted primarily to games \uth an 

S solutions 1 2 o j 

■ ”7. Me (4921. Mdfcl; “ t" ■*. Me [554d, for 
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tion, the noncooperntiA c equilibrium, and bent-thc-aAcraqe If ue 
denote the actual payoffs to the itli plaA’er by Pi, then if no considci 
an adjusted payoff denoted by n, •nherc 

F, = Oiipi + O12P2 + + 

then the three theories arc clnraetcrizcd bj 


Joint m'i\imi7'ition 

= 1 

for all r, j 

Noncooporatitc equilibrium 0, j — 1 

if I = J 


= 0 


Beat-the-a\ erage 


if r = J 


-1 

“ n - 1 

if * ; 


The Si I may be regarded as parameters of “cooperation 


Some Observations and Results 

R Levitan and the author ha\e recently constructed a business 
game vhich may bo operated by as many as ten teams, nith several 
members to a team, in vhich they can make decisions vith respect 
to price, advertising, production, amount offered for sale, dividends, 
and investment Tive games each with five teams have been run 
In the first three, competition was restricted to price, advertising, 
and production, and the information conditions were such that the 
players were not informed about the detailed structure of the game 
and at every' quarter were only given market averages, not detailed 
breakdowns of the actions of their competitors In the fourth game, 
the competitors were given detailed information concerning the moves 
of the others and the outcomes at the end of every simulated quarter, 
they did not however, have any information concerning the structure 
of the market They also were required to make a decision on dividend 
payments In the fifth game, the players were given detailed informa- 
tion at the end of every quarter and were also ™mple tely informed 
about the structure-'of the game Furthermore, in the fifth game, the 
players were selected from a group of mathematicians, they were 
requested to make decisions with respect to price, advertising produc- 
tion, amount offered for sale, dividends, and investment (although as 
they all observed optimal policy called for zero investment) 


* The first use of this appears 


to have been by R L Bishop 
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teams ‘he selection of 

lecZarv t h “ ^ '™*t.ons, it is 

observatmns P misinterpretations of the 

prears to be “hscpoly games, there 

nf;\LtrnreCi:f^ren"‘"“" " 

It .s"pltHrtharo°r'T"®r‘’''= «mhmg IS that 

IS a certain noise levy^rLrurth’'”'’^ encountered when there 

of noise may actually adversely efflT''T”“‘’ “l”"’ 

level ^ effect performance beyond a certain 

purposes such as theTio^n^ gnines ivhich have been built for many 
tional illustrative materLl'”f ” ‘’'“"’'"g m Pmeedures as addi- 

being complex and closer to tb» advantage of 

tege that, in general it is difR ” '^*“5' have the disadvan- 

be predicted by various in ^ compute the outcomes that would 
both feasible and WfnlT^ helmf that it is 

degree of complexity exhibited “simulation games” of the 

theless amenable to anjiNpc J business games which are never 
ties that a game of thic ®^Pcnmentation One of the proper- 

selection of parameters it appropriate 

experimentation game thof if "'ithm Us format the type of simple 
of R Levitan and IK ' investigated The current 

this type of game A dpt^.f directed at the construction of 

data-reduction programs ic f ^^^‘'I'lption of the game, analysis, and 
The article by Awtol “'“hie elsewhere [342] and [343] 

^n excellent survey of mn Carol Orwant [426] provides 

perimental or “envimnTn ^ literature on experiments with ex- 
™nication there appear^r/" games without com- 

° the ‘noncooperative pn^^ ^ certain amount of evidence in fa\or 
Th= "ork on experimenSr'l "™" average” solutions 

dealt with and the cornm^ f e^mes is, unfortunately, scarcely 

inn game this situation t^n ^®Sgatt’s game, “Although a simula- 
n game theory As a ^ itself to interpretations m terms 

complex, and game game, it is extremely 

completely justified Ac adequate for analysis,” is 

n ivorks of Stern fson nnction of communication and payoffs 
Fouraker Shubik, and Hoggatt [278], 

>'U'o all obtained result, [498], and Feeney [187] 

°( 'olution which can he evidence to three different types 

or social psychoW economics or psy- 

ngy They are respectively, joint maximiza- 
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In Spite of the relative complexity of the games, it was possible to 
sohe for behavior predictions according to the three theories noted 
e .ec ion starting on page 461 Although on each occasion in the 
briefing it had been stressed that the goal of each team was to maxi- 
diMdenn” * “pe'ted discounted value of 

bchawnf “ “'I the best predictor of steady-state 

tltu a” r ''hich IS the solution which enables 

tmS for , 0“ of 0 ^tnotly competitive 

d™iu!tnt m oogahve result as 

prc\cnt then, t ‘Y Providing incentives to the players to 

othL ha!id u ^h.^ transforming the objectives of the game, on the 

from a relatively Comdex 

concerning the e"ilect 0^1 *'^''** ™'*'*‘*’ fryPothescs advanced 

the mo\os of tho nn ”c>‘easing the amount of information about 

■nation of ,t gr;rrnt ““ ‘"o game, an exam- 

increase m tho advertising performances shows an 

of mforraationtasTnc^^^^^^^ *’“‘“•“’'=■'*'’^^80 levels as the 

of the siinple^exnorimen'oii"^* oonsiderably more complex than most 
too simple and nianv hccnm*^u'^*’i°'’ "'hole, the players found it 
■"ont or innovaTio" o„d on,' P--»duct develop- 

firm. thc> felt that tiioir <tf ^ product under the control of each 
As tho CNpcnmenters w/i freedom was too heavily constrained 
mtcntion to add more nrA? » players, it is our 

as we are able to add mi'll other features as long 

'arious theories when o'llculating the outcomes predicted 

"itli methods of data more complex game, togetlicr 

outcome of the game statistical analysis of the actual 

lo the third ’ 

*hrLe of the teams, niaHr^'n*' Pl^^yed with teams of size four, 
unde their dcci'ions b\ a ^7 majority vote and two 

mintcrs The main„p,l x ‘ manager appointed by the expen- 

^ "a» not po'-ihlc to (lcdu^"*^i^ the second and fifth most profitable 


tn 

thtn 


"a» not po'-ihlc to doth second and fifth most profitable 

' the phij forccoin cfTect of the organization 

*'* Pl‘>s of the cunt . ^ “**t^tission and preliminary report on the 

I >3 given mnro 1 .. .. 


the gmu. “''^t^tission and preliminary report on the 
ttU'iH conctrning the neni^^'t” evidence in support of my 

'^‘opment of this tMi,. rtf potential of experimentation and de- 

mins a t\ pe of comm hi rather than to stress the results con- 

has ‘ ‘■“"'‘^oolmvior 

‘^“nphnira work "cognition of the need for joint intcr- 

^here his also been a recognition of the need for 
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the construction and c\aininatioii of multivariate “cnvironmont-rich” 
situations Our investigitions have indicated to us that it is possible 
to constiuct games which may be regarded as apparatus for con- 
ducting several relatively fevv-variablc cxpcnincnts simultaneously 
on the same subjects but from different viewpoints Tlius, for example, 
the competitive prediction th.it vve arc willing to m ike is that, if there 
are not suflicicnt monet iry stakes m the game, the average steady- 
state levels will be predicted by bcat-thc-.ivcragc It is consistent to 
test within the same experiment a hypothesis concerning the speed of 
approach to that level as a learning process differing with the informa- 
tion conditions Furthcrmoic, it is consistent with both of the above 
hypotheses and experimentally feasible to test for the effect on per- 
formance of different organization of the teams By varying the 
parameters m a scries of games, it is feasible to make these features 
of different sensitivity and importance, hence, although the over-all 
situation IS multivaiiatc, the importance of interaction between dif- 
ferent aspects of tlie pl.ay can be controlled 
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the construction and e\.unmation of inultiv.in ite “tn\ironment-nch 
situations Our iincstit; itions lia\c indicated to us tliat it is iiossible 
to constnict games which may be regarded as apparatus for con- 
ducting several relatively few-variable eviieiiiiients simultaneously 
on the same subjeeUi but from different v lew points Thus, for example, 
the competitive prediction that we arc willing to m ike is that, if there 
are not sufficient monetary stakes in the game, the average steady- 
state levels will bo predicted bj' beit-tbe- iveragc It is consisten o 
test within the same experiment a bypotbesis concerning the speed ot 
approach to that level as a learning process dilTcring with the informa- 
tion conditions Furthermore, it is consistent with both o le move 
hypotheses and experimentally feasible to test for tlic e cc on per 
formance of different organizition of the teams 
parameters in a series of games, it is feasible to make ese ea ures 
of different sensitivity and importance, hence, although the over-a 
situation IS multivariate, the importance of interaction between 
ferent aspects ot the play can be controlled 
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INFORMATION CONTROL IN 
COMMAND-CONTROL SYSTEMS 

Ruth M Davis 


Introduction 

tvDG control system is considered in this chapter as just one 

mind contmi^^ ^ subset of mformation systems, com- 

Tomman^ systems and military 

tary tactical svTt^’ terminology, this subset includes mih- 

Uifhin on« »v..i * called a command-control system 

be considered as the ^toTaT ^“^11 ''''' 
\ihich serves the stiff ff., ' * “ information systems 

e\amDle th? n operational responsibilities For 

PI™3 Staff n ‘he Logistics Staff (J-4), the 

tions Staff t f n ’ ^“‘'"'hsence Staff (J-2), and the Communica- 

and coat ®! 1,1’ Pertaining to the command 

tions milt 

IS for this latter set of tul Processing of information, and it 

de%elonpfl Qii/.k i command-control systems are being 

substems ptelrmr ■" ‘ht their various 

terns In some cases rel 'oroinon with nonmilitary sys- 

as IS done m air triffi ‘™o processing of information is needed 
In other sub \s;f ^ control systems or airline reser\ation systems 
for the logistics'^11ffl"T*°w” allocation tasks are performed (say, 
or manufacturing nr " ””*'h m common with marketing 

display may be “dnstnal applications Again, real time 

or in much the same sense as the Wall Street 
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Stock E\chaiigc rcal-tinie displays are essential to the daily stock 
transactions 

Means of handling infoiination in support of command-control 
functions have proceeded in paiallcl with the development of mihtaiy 
capability As such, no fust command-control system can be cited 
Again, the application of automated aids to command-control systems 
has paralleled the development of autom itic devices The first at- 
tempts to use electronic digital computcis to assist military staffs 
appear to ha\e occurred around 1952, within the first five years of 
development of digital computcis Since 1955 such efforts have mush- 
roomed in all military departments and agencies m close correlation 
with the mushrooming of the electronic computer industry 
It should be noted, however, that command-control systems, as m 
the case with any information system, may be completely manual 
m nature or may be automated to the extent that only the final 
decisions are made by the users with all other operations being per- 
formed by automata Command-control systems currently exist m 
all the various stages between these two extremes The problems of 
information control discussed herein, however, are arising 

through the use of electronic digital computers as aids to the system 
user as opposed to those existing whenever man manually uses infor- 
mation to make a decision or to form an opinion To provi e a more 
definitive background against which to discuss information contro , 
the command-control system dealt with m this chapter is a sys em 
intended for use by a military staff headquarters It is depen ent 
upon the use of an electronic data-processmg system Its primary 
characteristics are 

1 It has several users of varying administrative levels , 

2 The information within the system is of varying securi y 

fications , „ „ j ti 1 

3 The information entering the system is both raw and ev 

I'^'rhe user staffs are located both within the building which houses 
the computer systems and in remote sites 

In addition the term “electromc data-prooessing system” (EDPS) 
IS used m the extended sense to include all input processing, data- 
processmg and display equipment, as well as all personnel who oper- 
ate equipment and manipulate data anywhere wi im 

It should be noted here that there are two very interes mg and 
significant differences between any military command-control system 
and any nonmil.tary information system The first of these is that 
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justification of equipment or expenditures for an information system 
in a nonmilitary organization must be based on a predicted saving of 
money, on a full-shift (or two- or three-shift) operation of equip- 
ment, and/or on increasing the income of the organization In a mili- 
tary command-control system, justification on the basis of increased 
efficiency or effectiveness of response to a given functional responsi- 
bility IS sufficient The second difference is that a command-control 
system must be operational at all times, whereas in a nonmilitary 
organization a failure of equipment— e g , m the information system 
although disruptive, is not normally catastrophic As a result, in 
the military, great emphasis must be placed on reliability through 
redundancy and on multiple backups to the command-control system 
including capabilities for complete manual backup, so as to avoid 
any disruption in staff response 

iQ7n considered m this chapter is the period from 1963- 

ost of the discussion concerns techniques of information con- 
V equipment to effect information control This is not 

intended to imply that equipment technology as it currently exists 
^ great deal of effort is being placed on 
^ ^ processing organizations and on better techniques for proc- 
better the needs of command-control 
lonff ^^‘^'P^asis here is being placed on an area 

have hlf subjected to the attention it must 

The command-control system becomes operational 

esspTifioi t chapter is devoted to a classification of the 

the control, a discussion of each type, and 

tLed tn? problem areas Since this chapter is m- 

lems will h ^ ^ si^rvey report, no detailed solution to any of the prob- 
taina the addition, the section starting on p 471 con- 

namelv approach to a specific type of control, 

data-access control The chapter is based on 
1957-19fi9 pirf” ^ork earned out by the author during the period 
remainder ’of the 1^6of developments anticipated during the 


TAe Background for Information Control in 
Automated Command-Control Systems 


environment h^ computer systems into the command-control 

levels awav fr the military commander three additional 

decisions Thp°™ e information which he is asked to use in making 
wor level” is used here in several contexts First of 
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all, it IS intended to imply a “level of control’* over the situation on 
the part of the commander As he is removed a level from the infor- 
mation he feels that his control (i e , understanding) of the informa- 
tion has been lessened Secondly, it is intended to imply a level of 
self-reliance” on the part of the commander As he is removed a le\el 
from the information he feels an uneasy sort of dependency on the 
computer system with a correspondingly Io^\e^ level of self-reliance 
on his part Thirdly, his level of assuredness of the correctness of his 
decision decreases in direct proportion to the “levels ’ he is removed 
from the information 

These fears on the part of the commander are all currently justified 
They can be allayed only through 


1 EDP system design techniques uhich incorporate all necessary 
information control procedures 

2 Familiarizing the commander’s staff with the effectiveness of the 
information control procedures, with the reliability of the procedures 
and with their own ability to modify the procedures as dictated by 

experience , , ,, , , 

3 Imparting understanding to the commander of the types of in- 
formation control procedures incorporated into his command-control 
system and their effect on the resultant information available to him 

It IS standard practice for anyone when justifying a decision either 
to themselves or to others to u<‘e such qualifying statements as 


Th„ miormation was supphed by Mr X who has ,nvarrably been rrght 
These data are a week old, but they are the latest available 
Uy two sources of miormation were in agreement except for the fact 
that 

The figures were averaged and the median rather than the mean was used be 
cause , , 

The iact that the number of flights leaving National ^TjTcticTs 

been traced to the poor weather rather than to poor maintenance practices 

The insertion of a computer system into a decision-makmg process 
must not remove the ability of the commander to make the-e same 
type of qualifying remarks The introduction of information control 
procedurl is done simply to ensure that this '>oes not happen Tte 
burden of establishing proper control procedures falls on the system 
designer who must in so doing nse techniques of mformat on tlieo^ 
quality control, information redundancy control, error detection and 
correction, numerical analysis, queuing ‘"eory, sampling thco:y sta- 
tistical re lability, data reduction, cross correlation, display theory, 
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decision processes, etc The control procedures must be applied to 
the three areas within the computer system of 

1 Input processing 

2 Data processing 

3 Information display 


It is just these three functions which resulted in the previous state- 
ment that the commander has been removed from direct contact with 
his information base That is, manipulations are performed on the 
data as they enter the :,ystem, as they are processed through the 
system, and as they are prepared for display These manipulations 
must be carefully controlled and understood 

ti ^^teresting to note that it is the speed of data handling and 
le exi 1 1 y of the interrelations of components of the electronic 
cata^processing system which account both for the usefulness of the 
system for command-control and for its most serious faults 


General Discussion of Types of Information 
Control in Command-Control Systems 

scored when it was recognized by 
trol avstem at the most important feature of a command con- 

maior ^ ‘"^^^^^^tion it made available to the user Another 

the effectivpn be achieved when it is recognized that 

in terms nf ° A system is measured directly 

apprZiate teT^t 

effectivenpsQ liT » ^®sired time Furthermore, this measure of 

by the nmnber of and de- 
to the system T information control procedures applied 

the system (^r^y. command-control system information entering 

hne'js accuriev^ characterized in terms of its content, time- 

of the system (outnutf ’ ‘“J'* Information requested 

Its completeness anH a by the same terms plus 

system indicates hn The measure of effectiveness of the 

istics of the outn f ^ system design optimizes the character- 

Panying charactensticr^™'"^ ^ 

for mformatinn^n can be established to point out the need 

on ro procedures and the types of control required 

definitions 

exist within The smallest umt of information which can 

command-control system and which can ha\e mfor- 
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mational attributes It will not be separable into different subjects 
E\amples arc: an indnidual's name, the courae of a ship, the capacity 
of a storage tank, etc 

Informatton attributes Qualities of a unit of information which 
affect its use within the system and to a system user These qualities 
are timeliness, accuracy, a\ailability and lehability 

System inputs, files and outputs The basic system information units 
made up of items of infoimation with their associated informational 
attributes They will be commonly referred to as system reports for 
brevity 

Content The substance of a report (input, output, file, etc ) sep- 
arable by subject 

Timeliness 

(a) The date (time) of preparation of the report (input, output, 
file, etc ) 

(b) The date (time) of receipt of the report 

(c) The date (time) at which the information in the report was 


correct , , 

Accuracy The known limits of correctness of the information in 
the report (input, output, file, etc ) usually expressed m terms of 

error bounds (e g , ±10%) , , . , , 

Availability The allowable distribution of a report (input, output, 
file, etc ) expressed in terms of security classification, special infor- 
mation category, need-to-know, and administrative classification 

ttFo“! report, usually expressed in terms of reliability of the 

source , , 

(b) For information within the report, usually expressed m terms 
of the reliability of the data collection system (e g , -10 miles, p 

ably a B-52,” etc ) r .i. * + + 

Completeness For a system output, a measure of the extent to 
which all pertinent information within the system has been utill 
Accessibility For a system output a measure of how readily the 
proper information was made available to the requesting user on the 
desired medium 


POSTULATES 

1 The content, timeliness, availability f 

to a command-control system are invariants and, hence, 
jeet to modification by the system 

2 The accuracy of an input ro uiu oj'o nf 

operations Positive control procedures to improve the accurac> 
inputs can be effected 
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3 The timeliness, availability, and reliability of inputs and of in- 
formation within the inputs are informational attributes which must 
be retained as the information flows through the system and must be 
reflected m any output produced by the system 

4 The completeness, accuracy, and accessibility of system outputs 
are each individually dependent upon system design and can be im- 
proved through improvement in system design 

5 The requirements as specified by the user staff for availability 
of information within the system and on system outputs determine, 
to a large extent, system design 


Using the above definitions and postulates as a basis, it is possible 
to state certain rules of system operation which must be effected 
through the application of information control procedures Subsequent 
n u system rules, the required control procedures 

VI ® outline form with summary comments only ^ It should 

e no e ere t at the set of rules following is not complete but is 
internally consistent 


tional fltfribtif ^ processed by the system, the mforma- 

the svsttim ch them when they were entered into 

imnhes ^ ^ accessible to system users This generally 

Items or deJ attribute data along with the information 

grams ^ tribute data tables for accession by system pro- 

the chanirpH of information is changed by system processing, 

system uspr« limits should be known and/or available to 

quite freniiPriH analog data entering a digital system are 

ac^racy techniques whfch reduce their 

timeliness are^rnm?^^° ^ different reliabilities, availabilities, and 
output can itself ^ output, then the file or 

for dctcrmimntr ^ ^ over-all set of attributes The rules 

ducible and acceslibr^^ attnbute set must be unambiguous, repro- 
umts of infnrmoi ^ System users Again, to reconstitute the 
each unit must 1 wajs, the individual attributes for 

sys cm is interrogated on any given subject, all available 

Thompson [441c], Bildcn 
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(used in the sense of allowable distribution) data must be made ac- 
cessible to the interrogator in the manner requested In addition, if 
other information exists within the system but is not available to the 
individual requesting it, means should be provided for making this 
known to his superior or to another cognizant individual In all cases, 
the interrogator should be able to determine (where availability ex- 
ists) what sources were used to compile the system output along wit 
all pertinent attribute data 

These rules, though compact, have not been adhered to ^ 
substantial degree in any system existing or under development They 
impose requirements on system analysis, system design, an asic sys- 
tem research not as yet initiated However, it is felt t a un i ese 
rules can be effected, proper system usage by user staffs cannot be 
accomplished and that reliance on the EDP system by a comman 

staff cannot be justified , . r r 

To carry the discussion just one step further, a list of informat o 

controls to effect these rules is given in Table 1 

The Foundation for an Approach to 
Security Control oj Information 

This section illustrates the approach considered necessary 
mg a type of information control which has never been here ofore 
used either qualitatively or quantitatively T e 
follows lays Iwn the general rules upon which very specific pro 
cedures have been formulated 

DEFINITION OF A SECURE COMPUTER SYSTEM 

A secure computer syst^ is ^ "^ 0 !^ 
mg, display, and transmittal ‘b jy disclosure to 

required security o'^ssification with 

unauthorized personnel A computer y ooenrr fmpludma 

fined in the extended sense to include all input 

receivers), data processing, and display 7" wher 

personnel’who operate equipment and m— 

within the system The equipment o y jj gy^jem 

be all collocated either , than one budding, then tlio 

equipment and users are located m mo cstended 

linking communications lines are considered part of the 

system with respect to security rcqmremen^^^ 

The security aspects of a computer y 
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Table 1 Information Controls 


A Information Content Controls 

1 Inpats 

(o) Error control through chcrks on qunntitntivc data 

(6) Correctness control through common sense ’ or logical checks 

2 System information (information flowing through the sjstcm or generated 
b> the sjstem) 

(a) Error control through jianU checks check sums, redundancy, etc 

(b) Completeness (ontrol through use of associative techniques cross 
correlation multiple file querv etc 

(c) Content currentness control through calculations of maximum useful 
information content life of degradation dccaj, of maximum useful 
sv stem life times etc 

B Information Attribute Controls 

1 Availability controls 

rw controls and special information category controls 

( 0 ) \dmimstrative controls 

(1) Determination of need to knou 

2 T,,i,lg,,°'‘"''"™“‘'‘’'’"'=“l"‘"»slrativeaiailabllitj criteria 

bmafiim f ^ through retontiou of input reliabilities and/or com- 

binat onal techniques of melding reliabilities 

-3 iimeliness controls 

iind/or calculation of date (time) of receipt of reports 
correct calculation of date (time) at which information was 

^re^pared*^ ^*’d/or calculation of date (tune) at which report was 

4 Accuracy control 

fM accuracy figures 

(1) Data” cduJu™ mampulations 

(2) Numerical calculations 

(3) Mcchanicaltranslation 
lufomiation Accembihty Controls 

3 Dissemination^ ormation flow to remote user retrieval consoles 

and to noeicf procedures over information flow within the system 

° external dissemination 
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With the physical security aspects of the facility in which the com- 
puter system is installed Physical security measures are concerned 
with access to rooms, clearances of personnel, etc The deliberate 
tapping of a computer cable by cleared personnel who thereby obtain 
access to computer data is a violation of physical security, not of the 
security of the computer system 

A DISCUSSION OF SECURITY CONTROL PROCEDURES 

A computer system may have its operations and the data flowing 
through it subjected to four types of control These are 


1 Program controls 

2 Mechanical controls 

3 Electronic controls 

4 Manual controls 

Representative program controls relevant to security measures 

elude the following types , . 

1 A check on each message by message identifier to determine 
whether any given message is an allowable message for process! g y 

the program currently m progress 

2 A check on each computer file by file identifier d“tomine 
whether an input of a given security classification can be inserted into 

the file by the program currently in progress ,i„fnrmmo 

3 A cLck on Ihe contents of a given storage dev^ o determine 

whether the information in storage must be erase P ^ 

tiation of a new program making use of that storage dmice so as 

not Violate security precautions 

Representative mechamcal controls melude the following types 

1 The use of a mechanical d-ico to connoct/^^^^^^^^ 
set of equipment from the computer system 

I " """ 

tj pe from being displayed on an output de\ ice 

Representative clectromc controls include the following t>pc» 

1 The use of an electronic of information 

computer the display device requesting 

contained within the s> stem ^ ,rnnt the flow of 

2 The uve of an electronic switching dev c I ^ 

inform Uion from one equipment unit to ano ‘ 

under programmed or in inual control 
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Representative manual controls include the following types: 

1 The control of information flow from one system unit to any 
other through visual inspection of the information to be transmitted. 

2 The control of transfer of mformation from one system unit to 
another by manually transporting the information (e g , the carrying 
of a magnetic tape reel, a punched paper tape, etc,). 

Manual controls do not include control of information disseminated 
irom the system to the external world For example, mformation dis- 
p aye on a visual display unit of the system is considered as subject 
to internal system checking procedures On the other hand, the dis- 
semination to headquarters personnel of a printed output produced 

y a systern equipment unit is not considered as subject to internal 
system checks 

rnwr,!! experience and logical considerations that a 

eni may be made secure (see definition above) through 
ual ennt^ f Illation of program, mechanical, electronic, and man- 
providpH pp ^ ™ost, if not all, existing secure systems the security is 
occasionsIlJ^h ^ ^ ^ through manual control procedures, supplemented 
cure mav hp ^ j Program controls Such systems, although se- 
erouDs of thp actually deprive certain staff 

that there ° system An objective of the author is to show 
given user fhp ‘^oiabination of system checks which affords to a 
>ty and system^usabihty'*'^"^^ compromise between system complex- 

mformatinrf System serving a military commander, each piece of 
assume any of th^ *'■' >’ave a classification c, where c may 

elass?ficatmn 1 I ““ * The most common 

Table 2: ® “ ™'itary headquarters are depicted m 


Table 2 Standard Infarmabm Classificalum 
Classification (C.) Description 


Unclassified 
Confidential 
Secret 
Top secret 
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For purposes of this chapter, standard classifications will be defined 
as those for which the following relationship exists An individual 
having access to material of standard classification C,, has access 
to material of all standard classifications f7s,, where i — 1, 2, , 

0 - 1 ) 

We also distinguish between standard classifications, as in Table 2, 
and special categories, as in Table 3 


Table S Special Information Categories 


Category (Ci) 

Description 

1 

Special category ,^1 

2 

Special category B 

3 

Special category C 

N 

Special category N 


No general relationship will be assumed between any snecial 

cial information categories The following relation' ip , 

information categories and standard classifications are 
Any individual having access to special informa t classifica- 

be allowed to have access to information of all “'“''"I i'^^nny 
tions The administrative security classifications treatment 

(or Navy, or Air Force) Eyes Only” will require sepant treatjnj^ 

•Uso, the 'need-to-know" ^ “ above relationships 

treated separately Circumstances for which simply re 

for standard and special information categories o correspond- 

quire the substitution of the proper relationships 

mg modification of the rules presented located 

The spaces in which the equipment un t^of 
way be cleared to any classification K, located ni 

tion Mill be considered in which system equipmc 
eral spaces each having a different clearance secure -> stem 

A set of basic rules which must be ' “JoV m l kfindions 

can be adianced in terms of the abme proci - 

The rules are applied separately to the sy fi within the 

mg data processing, data di-p ay. md d coiiibin itioii of tin 

'jstcin Each rule can be carried out througii so 
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four types of system control procedures discussed previously, i e , pro- 
gram, mechanical, electronic, and manual controls The possible con- 
trol combinations are presented in tabular form rvhereaer possible for 
ease of assimilation The notation nliicb mil be used is as follows 

c = securit} classifications of data 
c* = standard security classifications of data 
C/ = special categories of information 
ca = highest required standard security classification of data 
c, = highest required special information category 
fc = security clearances of facility 
k, = standard security clearances of facility 

P Pro^ssing special categories of data 

r - security clearances of personnel 
P, = standard security clearances of personnel 

mation”^^*^ Personnel handling special categories of infor- 

allowabirMm*hmlf°'***'*c ™"’*»“at'ons of c, k and P which yield the 
staff the canabihtv'ori?^ 'ontrol procedures and which give a user 

how checkins nmc a ^ presented indicate specifically 

c, k, and P Ho ™‘ 7 mg relationships between 

diately which will bl dr'i''”. statements can be made immc- 

j ^ sase of system usage These are 

kt = control procedures are sufficient only if 

ki = Pj £ 2C1 ity processing only standard information and 

formation onlv or n processing either special categories of in- 

category informati of standard classification and special 

the personnel would^ii ^ situation, for example, the spaces and 
est data classifinafm + tf to Top Secret if this were the high- 

checks would hav +” k ^“countered Even here, however, program 
cation, e g seerpf to be applied if system outputs “ of low er classifi- 
' ^ '‘Vere to be produced for display or distribution 

conditions of normal ^ bemg a preplanned output available under 

of bemg produced bv th It 13 distinct from all outputs capable 

Such nonnormal on ® ^ equipment while not under system control 
stopped the equipment*"^ ^°*^^** occur whenever system functions were 
run on an ad hoc basis system data and extraneous programs 

data would be reinserted H ^ extraneous outputs were produced system 
are always physicallv functions resumed Such ad hoc procedures 

quirements of a secure system^ “ever be considered as satisfying the re- 
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2 The closer approximates Cu and/or the more values of which 
coincide with values of C/*, iheti the easier are the problems which 
must be faced by the system designers and system analyst/prograra- 
mers Also the use of the system may become correspondingly more 
awkward and the personnel clearance problem more acute The dis- 
play of outputs, for example, may cither be more restricted (due to 
their universally higher security classification) or will require more 
clearances to be issued to staff personnel As I, and h increase, so 
must P, and P, and, as is well recognized, the granting of clearances, 
especially to nongovernment personnel, is expensive and sometimes 
impossible 


INTEORATED SYSTEMS 

One basic premise (which can be called the equality preinise) at 
tested to by experience is that K, has always equale Cg an i a 
always equaled Cj* because of the inability of system esigners ° 
velop adequate program, mechanical, and electronic ^mh 

would permit an inequality to exist The alternative pre 
that It was the desire of the user staffs that the 
tamed This latter premise is denied both by experience and by the cur 
rent vigorous rumblings of discontent on the par o use 
are beginning to see the problems besetting them as they plan he 
usage of such systems A counter fact to the equa ' ^ 
should be recognized is that, even when fc, = ch an ' ^ 

c„ the existence of adequate program, mechanical, an 
trols would still be advantageous to the user The advantages would 
accrue primarily m the user’s ability to obtain ou pu s 
cunty classification for external distribution ^ 

Certain specific charactenstics of Integra e sy developed 

parent and L be discussed on the basis of ideas ‘h- f^;devd“P'^'‘ 
First of all an integrated system will be define as o 

1 The data entering the system ““ terX^r^ afforfed 

category throughout their existence within V category 

the protection required by their security classification or category 

Tkta of more than one classification or special category must be 
processed within the system , -„*«(Tnrips a^^icned 

3 Outputs of any of the clarifications or special^ 

to incoming data may be produced for y . special 

for external distribution with all the required security 

category access safeguards being ^ t,„ns and special data 

4 The set of allowable security classilicaiioi 
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categories for system data is a known system parameter at all times 
where changes in this parameter are not precluded by system equip- 
ment design or program design 

An immediate outgrowth of the developments of this section are 
the facts that 


1 The relative values of k and c, i e , of facility clearance and sys- 
tem data classification or category, do not determine whether or not 
the system is integrated 


2 A necessary condition for an integrated system is the existence 
of program and mechanical and/or electronic controls in addition to 
manual controls 

^ sufficient condition for an integrated system in 

0 securi y control procedures or special category access rights 
4 A system may be secure without being integrated 


nummary 

control svstem/"^*^ decade of development of automated command- 
rather than on placed on equipment development 

bon conM ,n nr. mformation handling, and of informa- 

terns in existenwVr f equipment sys- 

thcir users Howov'' satisfactorily meeting the needs of 

are understood and developed as problem areas 

information control problem areas is 

devoted AVith th '^^*ch the preceding three sections have been 
quite realistiP +« ^ reorientation of effort on such areas, it is 

responsiveness great advances in command-control system 

^veness and usefulness by 1970 
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ENGINEERING SYSTEMS APPROACHES 
TO ORGANIZATIONS 


George E. Bnggs 


Introduction 

The goal of this chapter is to describe some of the working 
and certain of the methods used m human factor engineering P " 
vide information required in the design and management of complex 
multiman-machme systems We will equate the terms , 

and “system” in this presentation and introduce sotne o 
and research methodology being applied in an area o commo 

Definitions and Concepts 

A system is defined as an assemblage of j jn such 

carries out assigned functions and all of which are in e ^ 

a way as to obtain a particular goal There ofserv- 

defimtion First, the goal of a system could be the p ^ 

ices as in a hospital system, the ° as in an in- 

laboratory, the manufacture of a P^^uct f J components 

dustrial plant, etc The important point here out- 

of the system are involved in some way with g 
put which attains the defined goal of the ^=‘®“ ^ interactions among 

Second, the hallmark of a system IS the ftm forms (a) 

Its components This concept of interaction a system com- 

There exist sequential dependencies ^ affect those 

ponents such that activities earned on ea y example, the 

functions performed at a later stage m the system (for examp , 
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efficiency of -aorkers engaged in the final assembly of an automobile 
depends m part, on the efficiency of norkers back up the assembly 
line), and (b) control loops are present to regulate the functions be- 
ing performed by the sereral components (for example, a slowdown in 
final assembly is perceued by a controller component in the system, 
and this component initiates action, first to slow down operations back 
up the assembly line and, then to attempt a remedy of the bottleneck 
at final assembly) 

. performed by system components are diverse 

internal system dynamics Van Cott and Folley 

Tb 1 functions performed by systems 

Ihese include the following 


SENSING 

operate^effer-h'?' ™ “ eompetitivo and dynamic environment To 
sory eouroment* Tt, I'nue accurate and sensitive sen- 
tionXnrf '•'aracteristics of the sensory func 

<“> No sensor is capable of in- 
sensor may be rath * **^^^*' information that passes through the 

respond The Hnchcb’ a fiuiekly and effectively can the system 
asS, he would ner '/“^ PO"" 

aver, he has an evt game-retrieval system, how- 

*ie IS an excellent svl'° ^ sensitive olfactory or smell sense, and so 
rabbits ground for locating and ferreting out 

to some extent Noise bv 0“Vironment is always noisy 

relevant to and nn ^ ^ defined as information which is ir- 

One of the most Z"':! f ^‘■Snals in the environment 

tion IS that it filtpr n?,f ^^Quirements placed on the sensory func- 
the filter function is that iT important implication of 

due to an overlan ni tK u some loss of relevant information 

noisy) information A of relevant and irrelevant (or 

loss of relevant data setting of the filter can minimize 

terns have multiple sen ^ ^ expected (c) Most sys 

function be present t ^ necessary that a time-sharing 

these several input ch^ efficient collation of information from 

sensors ha\e the annr^^^^^ important, also, that these several 
and sub«!eQucnf^^^\^^ expedite the process 

N;“‘ of the system oyents m the en- 

in a sensnv^?]* (and tragic) example of inappro- 

X ■ ter component occurred on Sunday morning, 
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December 7, 1941, when a radar sensor faithfully reproduced relevant 
information on the Japanese attack aiicraft north of Pearl Harbor, 
but the alarm was not sounded because a human filter had been biased 
to expect the arrival of friendly bombers from the mainland Other 
sensors had not been biased, as intelligence reports were available sug- 
gesting Japanese attack as a real possibility This latter information 
was not available to the abovementioned human filter who rejected 
the radar information, had it been, it is likely that he would have per- 
formed a rapid collation of information from the two sensors and 
alerted the defense forces 


MEASURING OR ENCODING 

Sensed and filtered information must be encoded m a lan^age 
which the system is capable of using Inappropriate coding slows down 
the processing of information by the system and limits t y ® 
capacity of the system to deal efficiently with its environment George 
Miller [402] cites some remarkable data on encoding a uraan su 
lect was able to more than triple his information-handling capacity 
when trained in the use of efficient coding schemes 0 course, we are 
all familiar with the fantastic capacities of modern digi a compu era, 
their power being due in part to the highly efficient binary coding 

scheme used * v 

Today, coding theory is one of the most airtive areas o re^earc 
communication engineering, and this is further es imo y 

portance m complex systems (Reza [449]) cv^In mfor 

more concepts of importanci^fficiency and redundancy In info - 
mation theory these concepts are related as follows 
Redundancy - 1 — efficiency 

Thus, high efficiency is accompanied by low f^om 

dundancy is a desirable commodity m processing system 

noisy somces or sensors, and it is desirable also when (a) the system 

IS stressed by an overload of input “'““p erroneous informa- 

eral sensors is inappropriately biased and p „vr>PPH its canac- 

tion, and (o) whefthe speed demands on the 
ity to handle information (Garner [211], pp 

INFORMATION' PROCESSING 

Certainly the most intriguing outputs 

functions performed on These .nfor.nation-procc«s- 

■fthich approximate the goals of the syste 
uig functions must be intriguing because - 
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in the game of inference to describe them Information processing is 
the antecedent of decision making, the latter being a readily observ- 
able act of choice among alternatives and thereby measurable behav- 
ior of a system But information processing within the human com- 
ponents of a system is a private affair which can be specified only by 
inference or by analogy, the latter being a form of inference — thus the 
intrigue Servo engineers have developed rather powerful tools for in- 
ference, by analogue, of the information-processing functions of hu- 
man and of machine components These techniques involve the deri- 
va ion of what are called transfer functions, which specify a linear 
or quasi- inear relationship between the input to and the output from 
a system component or senes of components When one has developed 
a mo e w ich accurately descnbes a relationship between observable 
inpu an output, it is an almost irresistible next step to infer that the 
model exist, at least by analogy, in the system 
The * se f, especially when that component is a human operator 
hiimnn sophisticated work m deriving transfer functions for the 
or trackin^fn continuous case, le, controlling 
ginnine r. ^ ^ and Krendel [385] ) , although a strong be- 

ell, Shaw. andTmon [421^)" 

readilv mformation processing functions is not 

starter mfnr following classes are suggested as a 

Tlipsp ^^o^smtssion, translation, and transformation 

try to illustrate increasing complexity, and we will now 

processing tnoir t ® '^*th reference to discrete information- 

that thesp f ® ^ ^mng, we will try to retain the same definitions 

content nor thTf™ oTtb component changes neither the 

duction of iiiz. e original message, instead, Simply a repro- 

the output Tn tvT input to the component appears at 

the form of tb ^ operation, the system component changes 

And finrilv in ii.'? but (hopefully) not the content 

tent of the oriPi process, both the form and the con- 

tem component changed when passed through the sys- 

the most simple of function is self-evident, and, being 

error-free Unfort + rtiree operations, one might assume it to be 
occasion spew y- this is not always true teletype systems on 

arc placueH nz* completely garbled messages, radio transmissions 
sources and th ^ b°^^ ^ static from atmospheric and solar noise 
distortion m operator is a consistent source of bias and 

smission of mformation The latter is the basis for 
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a parlor game wherein a message is whispered from one person to an- 
other The output of the last person, when compared to the original 
input message, usually reveals hilarious modifications including losses, 
distortions, and additions of information 
Donald Campbell [93] has catalogued a number of forms of biases 
which the human operator provides in simple transmission operations 
These include (a) abbreviation and simplification of messages with 
an attendant loss of detail, (6) closure or a “filling in" of what the 
operator believes to bo gaps in the original message, (c) symmetry or 
a “smoothing” operation whereby apparent irregularities or incon- 
sistencies in the original message are smoothed out or are made more 
“consistent,” and (d) contrast enhancement which can be achieved 
by the transmitter’s tendency to emphasize certain portions o a mes 
sage An example of the latter bias from verbal communication is seen 
in the following simple statement “The papers are burning as com- 
pared to "The papers are burning ” A simple speech inflection of one 
word biases the entire message 
Campbell [93] lists many other distortion 
and his paper makes excellent reading Unfortuna e y, e ° 
recognize a distinction between translation and trans , 

tions, BO we do not have the benefit of his insight ^ , 

distortions, although it is clear that they involve all those listed tor 
transmission and translation biases 
To go on, translation operations change the form 
not the content of input information The enco mg an 
orations are obvious examples of the translation unc , j j 

oary to “use the language of the system,” as has ^en Pom^d^ out 
previously, and so translation is required for mos in ^ 

It IS also necessary to recode some information w u ^ 

when a human component passes on information 
Ponent or as when a technician, {^mil ar with 

communicate information to someone in t y 

the technical jargon of the specialist translation 

An interesting and timely example of 1 
operation was reported by Aviation Wee [ ] ,,nnaut an English 

biography of Major Gherman Titov, 

translation reads, m part “In order to q nnsdion in the chair 

system, I cautiously found the most Pp„blisher as saying 

and fainted ” Aviation Week quotes the was “zaincr" 

that m the Russian version the last word in Jis 9 

'tilSTlas? J3“ P- chmc^among aUernatiie Enghdi 
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“equivalents” changed drastically the content of the original infor- 
mation 

This example makes explicit a fundamental problem in translation 
operations Seldom is there a one-to-one relationship between the 
original input code and the output code of a translator, either one has 
fe\\er output codes, in which case information may be lost in the 
process, or one has several code terms each suitable to some extent 
for each input term The latter was the case in the above example, 
and to avoid a distortion of information, it is necessary either to ex- 
amine t e original context or to utilize sequential dependencies within 
the original message, or both 

Finally, the transformation operation is the most complex informa- 
lon processing requirement of a system component These operations 
onsist of manipulations of input information to yield “new” infor- 
Pnmno a market analyst examines sales records for 

anH months (the original input information) 

transfer^ this time period (he 

From thi <5 -by-month sale quantities into average differences) 
of Cornmni the analyst may note that whereas the sales 

lees ^^creased over the 18 months, their rate of growth 

Comnanv ° ^ competitor From this he predicts that 

(ho Ecneralpo " ^ Percent of the market over the next 18 months 

decision clearly apparent as antecedents to 

funrn tott „a s%tr f ? 

liotli the Cstimaln ' f ' characteristics of the input data Thus, 
C'tmntes are characteristics and the weighting of these 

formations are to be included as trans- 
formation whicli one tn^r^ reliability and the validity of in- 

In addition to tl i mput data prior to a decision 

for information i '^man bias and distortion tendencies cited above 
orations entail , and translation, the transformation op- 

‘‘PPbmginultipIo''c”ftcriraL'''“^ complexity of 

tion One of tlie ^ "cighting function) to input infornia- 

tlio development ”7'l advances in recent years has been 

a machmc aid to°t} techniques which represent 

required to ‘•elm 1 i ^ human information transformations 

recent vintage ar^H ®f system operations Of even more 

statistical modch^f cmei^ing techniques of using Bayesian 

transformed dafa •*PP*’°P"ate weighting of information from 

aia in the decision process (Schlaifcr [4C4]). 
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REGULATION VND CONTROL 


Control over a dynamic process such as a multiman-machme system 
IS attained by multiple feedback loops within the system Under these 
conditions, the output of a component is compared with some standard 
(desired output) and the discrepancy, if any, is fed back to the com- 
ponent so as to conect for the discrepancy m future operations 
The feedback can take seveial forms which can be equated to levels 
of control sophistication At the most elementary level amplitude 
control IS used if production is five units per hour less than desired, 
a control signal to increase production by five units per hour would 
presumably correct the discrepancy Unfortunately, so simple a level 
of control gives rise to marked oscillation in output quantity, i e , 
during the next hour production might very well be two units, say, over 
the desired quantity This could happen if the system, prior to the 
order to increase production by five units, was increasing its rate of 
production to make up an even earlier discrepancy Thus instantane- 
ous amplitude of discrepancy (system erroi, as defined) is not as good 
a criterion for system control as is the rate at which the system error 
IS changing since a rate control over system operations serves to 


dampen oscillations m output 

Now, rate control becomes inadequate when the desired output 
fluctuates periodically, as it does m most systems Thus, if there is 
an increasing demand for output units control over the system y a 
rate criterion will also result m oscillations around the (increasing) 
desired output quantities In this case, acceleration control is needed 
to dampen out the oscillations and provide for more efficient system 
operations From servo theory, the order of feedback control required 
in a system is one order greatei than the highest derivative in le 
input (desired output) Thus, rate control is required when des 
output is a fixed quantity, acceleration control is require w i 
sired output is increasing or decreasing at a constan ra e an 
celeration control (the third derivative of system error) is required 

when the desired output changes by variable rates 

The complexity of the system dynamics themselves also nfluence 
the level of control required for system operations g ’ 
more complex the system, the higher the order of required 

Since most multiman machine systems exhibit comp c\ y 
formidable lag times, the efficient control operations “ 

of high order Thor; are two feedback control technique^ ‘hat 
ehologists and engineers ’’U'e dm eloped or tUej solution, 

quickening (Birmingham and Tnylor \jo\) 
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(Kelley [310]) In the case of quickening, the actual output plus its 
rates, accelerations, etc , are fed back for control purposes This pro- 
vides for extremely simple moment-by-moment control, but does not 
necessarily permit the controller to modify his tactics or strategy The 
predictor technique is ingenious here a model of the system receives 
the same inputs as the real system but the model acts upon the inputs 
at many times the speed at which the real system responds and thereby 
generates predicted outputs This fast-time solution IS run repeatedly 
and, before each cycle, the model is readjusted in terms of the real 
system activity at that point m time, i e , reality is used to weight 
t c predictions repeatedly The result is an accurate and sensitive 
extrapolation to future system output levels which prediction can 
ptend over minutes, hours, or days, depending on the system lag 
iracs t provides information which enables particularly massive and 
cum er-’orne systems to be controlled delicately by anticipating re- 
quirc c anges in time to affect these through long lag-time constants 
since It displays the future system output m entirety, 
no predictor technique permits the controller to "experiment” with 
mjiv the more expedient — the controller 

in 6VC+ ^ ^ ? simple amplitude adjustment will solve a problem 

dietpf! ^ j inserting the adjustment and observing the pre- 

domnni the predicted outcome 

Tn r-in’+n Quickly rescind the order and try another tack 
thorcimhiv tl° ’^’^‘‘^kcning and the predictor techniques have been 
ODcrator control tasks with a single 

Laboninrr ^ preliminary work has been carried out in the 
dictor tcclinim " Psychology at Ohio State by using the pre- 

wercnromic ^ k*? n simulated air traffic control system The results 
ere promising but only preliminary 

MAINTENANCE 

nancrTh,.''r™“^°‘’ rcqmrcd m all systems is that of mamte- 

live mundane jamtonal service through preventa- 

for Dmonnorr including refresher and retraining courses 

and feedmirnf c° replacement of system components The core 
more time to ^ major research area, but we will not devote 

methods in Immln Sr cngi^ec’LT *“ 


Research Methodology 

a£'i<it th *^*'^*^ ^ Group of human factor specialists were to 
0 c«ign of a new sjstcm or were to recommend major 
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modifications of an existing system How would they go about this 
task? In general, there are two approaches that have been proved par- 
ticularly useful — system or operational analysis and system synthesis 


SYSTEM ANALYSIS 

This IS a rational approach to system study whereby an analysis 
IS made of the system and its environment which results in (a) a 
specification of the several goals of the system, (b) an identification 
of the various components of the system, (c) a detailing of the se\eral 
functions (as described above) performed by the'^e components (d) 
a description of information flow within the system together with a 
specification of the control loops and other types of interaction among 
components, and (e) details of the dynamics of the environment 
within which the system will operate, specifically in regard to t le 
influence of the environment on the mission of the system It may e 
'een that this effort is primarily descriptive Indeed, system analysis 
IS nothing more than a careful and complete description since, like in 
any research area, an understanding of systems must be a«e on a 
sound description of phenomena ,, 

Mission specifications — the goals of the systern— -usua y are 
"givens » and the human-factor <:pecialist may 
cations if they are sufficiently precise and ‘ivorkable or he y 
seek clarification through an examination of the influence « f * “ " 

pected environment of the system on system PO'’fo''“''ooc This co - 
tingency analysis of the environment, and the function an ^ 
aystem permit the human-factor specialist to reconiiiiend al ocatioii 
of function to the human and to the machine ™ 

tem It IS then necessary to specify the exact nature f 
will be handled by the human operators via task ana y P 
Task analyses provide information on three a‘^pec s 
^arlables deLng the types of input information, the y of jji 

inputs and the quality of information or display mode ^ 

(6) the nature of the information-processing “f “ 

human operator in dealing v.th mput the human 

actenstics of the output sinks (dc\ices) to fpcdback loons 

operator The characteristics of the centre ling or feedback loops 
around the human operator must al«o be con«i croc 
rrom the system and the cnMronmcntd " Senc and>^e .^onc 

gams on understanding of system ,,n,„ni functions m 

The task analysis results m an undcrata g furK ncntril 

the system nhich, like s>stem “Py-“‘"""’ '““‘f jionll b> prMons 
lexel The reason is that the task analjs.s is folloncu > P 
of human cfficiencj based on reference to human performance 
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liar tasks in other contexts (m other systems or in laboratory tasks 
requiring similar behavior) 

Thus, the rational approach provides a method for understanding 
complex man-machine systems at a descriptive and rather molar lc\el 


SYSTEM SINTHESIS 

In this approach, one starts Tvith tlie same activities as those dis 
cussed above the analysis of the system configuration and the en- 
vironmental contmgencie-? However, rather than “stopping” at that 
point and inferring operational efficiency by reference to similar tasks 
an system operations in the synthesis approach one proceeds to 
develop a test model of the system from the previously defined func- 
lona uilding blocks Furthermore, the model is then exercised in 
a simu ated environment by applying inputs to the model and ob- 
serving t e operation of the model (the rates and quality of mfor- 
^^put flow), and measuring the characteristics of the 

analogue and digital computers provide the basis for in- 
Ipqo 6 model and its environmental dynamics This is much 

nlanf traditional approach of building a “test 

vi!> nft chemical and petroleum industries, and simulation 

nomt remarkable flexibility and efficiency, a 

pomt which will be illustrated later 

necessary to describe two variations of the sys- 
approach fast-tmie versus real-time simulation 
tions approach has found favor with opera- 

thesis thp ^ P^^sonnel Simply put, in this variation of system syn- 
Ponenf<< lo system, including both human and machine com- 

lanzu-ifr'p ^ ^ expressing its real-life functions m computer 

within flip ^ P^°yiding for the real-life links between components 
of the expressing the environmental dynamics 

for the computer terms Assuming that adequate expressions 

vides 'I ram ^°™P°^ants are employed, the synthesis approach pro- 
cause f(Tl ^ method of studying complex systems be- 

amona the « ° model (as in reallocating functions 

the exercise be effected very quickly, and (h) 

that functio° ^ can be earned out at computer speeds such 

or hours milli- or microseconds rather than minutes 

able to simnUt ° example, Siegel et al [498] were 

such that ? m-flight refueling operations on a digital computer 
to 70 operations took only 3 2 seconds as compared 

w .0 seconds in normal operations 
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This rapid time exercise permits one to determine system efficiency 
rather quickly, especially when dealmg with nondeterminant sys- 
tems where efficiency will vary as a result of variability m component 
operations, the influence of nonstationary-state behavior of system 
components, and/or the presence of variable contingencies in the sys- 
tem environment 

The major limitation of this approach is that the model is a simu- 
lation of the human as well as the machine components, and we are 
a long way from a satisfactory analytic expression of human inior- 
mation-processmg characteristics, especially in discrete in orma ion 

processing tasks , 

Real-time simulation With this method, the human opera or is 
simulated as m the fast-time simulation approach, nor is the stuay 
of his effectiveness left to reference to behavior in simi ar a 
in system analysis Instead, he participates m real (or near rea 
m a simulated system Thus it is necessary first to 
functions which are required of the human opera or an j j... 
provided by machine components in the reference sys e » 

mine the contingencies present for each type o ecision o , 

of system dynamics on each type of human control “fon Se °„d 
it IB necessary to determine how and when the e ec ® ^ j 

tions or dec^ions will be fed back to the human 
nature of any distortions which may affect this ee empirical 

process Thus, a system and task analysis is a part of the empirical 

approach just as it IS for the synthesis approac nrovide the 

Once this information is known it “"/^‘'Virlnvirrn 

physical environment in which these factors wi o 
"lent may be a scaled-down replica of the ro orenc^ ^ simuhtcd 
test plant of a new petroleum plant or proccs , cinimentation In 
entirely by analog^ and/or digital m 

either case, the human operator carries ° nthcsis approach, 

real or near-real time, and, unlike the 
rapid replication (at least at computer spec s) 

CnlTEHIV FOB SIMUUATION 

There are four major criteria which the Imman 'P^,'; 

applies to an evaluation of the synthesis ap fprmancc mi la- 

complex systems These arc fidelity of annul ition perlorm 

urement capability, ficvibihty, and control , 

F.dch(/o/ sJulaUon ridcUty of ™ miw 

to different people Thoae who are tend- to 

the fidelity of the dynimica is all import int, 
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emphasize "face validity” or physical appearance, the human-factor 
specialist emphasizes fidelity of human functions and is ^\illing to 
forego considerable face validity and fidelity of system dynamic, 
prodded the requirements of the human operator in the simulator are 
f operational system and provided that 

the feedback of decision or control effects is accomplished on a realistic 
fo^ation by realistic contingencies or dynamic trans- 

ITT”™* verlormance Measurement is an essential 

dpvifPfl^i Measurement is a critical requirement of training 

devices also although in most applications it is ignored m these situa- 

DlovpT'nJV^^^^^^u*' evaluating a simulator to be em- 

performanp extent to which measures of system 

mvcS "I?!! ^nd reliable In this context, reliability is 

repeatedly unH ° ™‘'‘®^'*ity Thus, if a simulation run is measured 
™abk ihe l i ' 'conditions, the less 

vehicle ^ orniance metrics the more reliable is the research 

istic It IS i^easures is another highly desirable character- 

which have dirpp? system performance with metrics 

gram of air tram ^“^®yparts in the operational system The pro 
trates this point VhTr OJiio State (see below) illus- 

of system measnrpa c, \ ^ continuing effort involved the derivation 
usage which nermit ^ separation errors, control time, and fuel 
aeteristics Furfh reference to operational char- 

semMnXeSrr''’ made to develop a set of 

quantification of the totarsystem'’^” Performance to assure adequate 

tool IS flexible iif “/ spsfem configuration A good research 

eon be implemented whhTOt experimental conditions 

lator The advent of ™ajor readjustment of the basic simu 

has made such -Purpose analogue and digital computers 

gamed at a sacrifice of foiftml‘’'w flexibility must not be 

provisions for exnpriTr, research tool is adequate without 

uiodern large scalp nr, f ®or>trol of the process under study With 
computer pay for its there is a natural desire to "make the 

easily sacrifice control complex simulation One can 

oversimulate these situations and, perhaps, needlessly 

the real-time simm matter of experimental control, that 

uiation techmque is essentially a controlled field 
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study conducted in the laboratory rather than in the field. The real- 
ism of the field is surprisingly easy to bring into the laboratory, as 
anyone will attest who has participated in a management game ^ or 
in a war game, the granddaddy of real-time (or near-real-time) simu- 
lation. 


RECENT SIMULATION VEHICLES 

Within the past decade, system simulation has been used increas- 
ingly for the purpose of evaluating human performance in complex 
multiraan-machine systems. The human functions of interest have 
been information processing and decision making under realistic task 
demands and procedural constraints. Two groups have been par- 
ticularly active in this research area— The RAND Corporation and 
the Laboratory of Aviation Psychology at Ohio State, llore recently, 
other groups (at the University of Illinois, in Project Michigan, at 
Princeton, and at the System Development Corporation) have de- 
veloped simulation vehicles and are now engaged m uman ac or 

research with these devices. . ... , 

With the exception of the work at Princeton, all simulation has in- 
volved fairly large analogue and/or digital computers to supply sys- 
tem dynamics. Much has been said of the relative advantages of those 
two computer forms. Rather than continue a frui ess 
best to recognize that both have unique advantages and tliat neither 

can serve as an all-purpose device. , c , t .i,„ 

The simulation research conducted in the Contro Systems Labo- 
ratory at Illinois employed both analogue and digital 
Ohio State the air traffic control simulator ‘""i 

de\-ices, whereas the logistics simulator at Ri i m 
the manual mode but uses a digital computer for part of the opcr.ition. 

THE OHIO STATE USIVEIISITV PROGIUM 

Since 1953 the Laboratorj^ of Aviation 
to empirical data and theory of systems research. ^ '^3 to 19o9 

this work centered around a simulation of a 

tr.Tffic control (ATC) system. A brief description of tins program 

tL, Of 90 systen. "S'f l' 

years of the program. Each »•«>'- *•■> I - e.vaiiiined .-vstem 

3.000 simulated f ami generated recoin- 
performance as a function o! rcaiLm- 


by Bast, Cb-aptcr 7. of tbLi \olu:nc. 


‘See, for example, the dc>criptioa 
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mendations of both a specific and a general level To illustrate, a 
general conclusion which emerged from several independent studies, 
held that procedural flexibility in systems operations was a desirable 
feature m that controllers given a wide range of alternative actions 
performed more efficiently and safely than when restrictions were 
p ace on t lem e g an unlimited number of alternative approaches 
versus relatively few approach paths 

It seemed reasonable that tlicre would be limits to this conclusion 
‘*“"”8 emergency conditions was felt to 
verv ! '“a * ® I* ™ P^-'^dicted that, under emer 

safe than' ' '"T flexibility might be less efficient and/or 

blanking procedures An emergency was simulated by 

pos^ton indta .nformation display (a simulated plan 

to nrocpas a "u'*® '* P®™®* ■'hh The controller was required 

dXn ' 0 c nst 7“ “Pder one of two con 

restricted to thf' T'** ““ 

condition resulted'^^^ ^ three Again, the more flexible 

was greater with efficiency , however, system safety 

Kinkade [285]) ^ '“hstramed condition (Howell, Christy, and 

ment and*it provides srh to system manage- 
able trial and error thL w^lrout requiring the consider 

qaences) If operational systos avert 
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AN AXIOMATIC APPROACH TO ORGANIZATIONS 
FROM A GENERAL SYSTEMS VIEWPOINT 


M D Mesarovic, J L Sanders, C F Sprague 


Introduction ‘ 

The principal objective of this chapter is to propose a formal con- 
ceptual framework for studies of organizations as systems and to re- 
view the results obtained so far which describe the behavior of such 
systems and shed light on the behavior of organizations 

There are three principal justifications for this attempt 

1 A formal conceptual model of an organization will allow a more 
extensive use of formal concepts and analytical or quantitative fecA- 
niques in studying the behavior of an organization This, in turn, will 
lead to an explanation of many phenomena present in a leal-hfe or- 
ganization which are as yet unexplainable without a proper framework 
We shall touch on some of them in later sections 

2 Organizations are purposeful systems, the elements of which are 
essentially involved in a problem-solving activity Now, by the \ery 
nature of the decision-makmg process a model or an image of the 
object of decision has to exist before a decision is made (Tlie cases 
where deliberate simplification of the image is introduced to ficihtate 
the decision-making procedure or make it more economic il are il'-o 
included here ) A person in an organization has to base his decisions 
on an image of the rest of the organization, its xnflvencc upon him, as 

^This chapter presents the results of rc:*irch conducted b> the S^tems Tlicon 
Group of the Sjstcma Re^enrch Center. Ca^ Initiluto of Tcclmolo^o which is 
supported m part b> the ONIl Contract No 1141(12) 
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well as his influence on the organization as a whole In the absence 
of a proper model, his recourse must be to very crude, often inade- 
quate, descriptions 

It IS important to emphasize that a formal model of an organization 
should help an inside decision maker to properly take into account 
the structure and functional pattern of the organization It will not 
necessarily remove the basic and essential uncertainties associated 
wit t e current and future behavior of the environment and the rest 
of the organization The model will allow the decision maker to make 
e ecision ivith a higher likelihood of success but it will not readily 
allow mechanization’ of that process In other words, 'hntuition and 
penence of the decision maker will still be needed but the “logical 
porter of decision makers will be “amplified " 

hiTfi r methods developed for systems with a given struc- 
tured * <^^quately applied to the study of differently struc- 

Ttl tn the use of so-called 

of an nrcfan theory for providing an over-all model 

to extend occasional attempts have been made 

studv of ^ concepts of feedback control systems to the 

"mce thev These attempts, however, cannot be successful 

systems as single-Ievel-single-goal systems (lllg 

of an ors;ani 7 a+ appropriate description of the structure 

analytical nn,^ ^ Pr>nic reason hindering direct application of 

of an organization”^^'^^^^*°^^* methods and techniques to the problems 

chapter as n ^ °u others, an organization is defined in this 

activities and^^ * ®'’cI-multigoal system In this representation the 
■'cribed m an “ of the elements of an organization are de- 
ments, the rest^or+P^*^^ manner as tliey are seen or felt by the ele- 
does not exclude ih ^ environment Such an approach 

It only puts thes V° ^ human nature plays in an organization 
lolly, they can b^r*^ ^ Proper perspective from which, hope- 


^^^ultilevel-Multigoal System as a 
Model for an Organization 

point Some here from a general systems theory stand- 

(see al«o Mocro general systems theory seem appropriate 

-arovic and Eckman [397] and Mesarovic [396]) 
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The general systems theory approaches the study of any system 
formally, on the basis of how it behaves, without mquinng why it 
behaves that way or from what fabrics it is made It is therefore 
an abstract science 

General systems theory is concerned with abstract models as iso- 
morphisms of systems in the sciences as well as with the classification 
of these systems with respect to structures, functionings, etc It is 
only natural, therefore, that the human or social organizations find 
their place in such a development 

In general systems theory an organization is defined as a goal- 
seeking system which has interacting goal-seeking subsystems with 
different goals arranged in a hierarchy The existence of a multiplicity 
of goals as a necessary characteristic for a system to be recognized 
as an organization is widely known and accepted ® General systems 
theory also holds that the existence of a multiplicity of goal-seeking 
subsystems hierarchically arranged is a sufficient characteristic for a 
system to represent an organization, that is, the existence of a multi- 
level-multigoal structure is the primary characteristic of an organi- 
zation although its actual behavior is ultimately conditioned by the 
nature and behavior of the goal-seeking subsystem For example, in 
the context of human organizations a goal-seeking subsystem in an 
mlng (m-levels-n-goals) system might represent either a single human 
decision maker, a group of decision makers, a committee, etc 

After one accepts an mlng system as a formal model of organiza- 
tion, the development of a new theory for the behaMor of such sys- 
tems as a prerequisite for understanding the behavior of human or- 
ganizations becomes even more important This can be illustrated by 
considering the classification of the goal-'=eeking systems m the gen- 
eral systems theory This classification also indicates the relation of 
different fields concerned with the behavior of formal models of the 
goal-seeking systems 

Principal classification is m the following three categories 

SI^GLE-LEVEL-SI^GLE-GOAL, Hlg SYSTEMS 

A lllg system (Fig 1) 000*^1515 of a cau‘=al subsjstem S and a goal- 
seeking subsystem G The behavior of a lllg system can be completely 
desenbed in terms of the pursuit of a goal which is either extcrnall> 
or internally generated The basic features of lllg 5> sterns behavior 
are 

^0 for example March and Simon [3671 and Churchman VekofI and VmolT 
11201 
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(a) Bcha\ior of the causal system can be described completely in 
tcrnii. of ita terminal behavior by means of an input-output transfor- 
mation 


y{t) = x{t) (1) 

where i/(i) = output of the causal system 
■r(0 = input of the causal sjstem 
'I' — sj stems operator 


(i>) BehaMor of the goal see) tag unit can be described m terms of its 
ac i\i les in pursumg a given goal In many cases this can be specified 
IS 0 an optimi7ation problem find m(0 so as to maximize 


= f’{yW x(r)} (2) 

ject to equation 1 where mfr) represents the action of the goal- 
seeking unit on the causal system In sit 
uations where uncertainties exist regard- 
ing the future behavior of the system or 
the environment, a satisficing” procedure ® 
might replace the optimization problem 
stated above 

Equation 2 specifies the decision making 
activity of the system It is, of course, a 
very elaborate and complex activity The 
functional F which is associated with the 
system's goal refers to the behavior of 
the system over a future period of time 
This requires, in general, two additional 
activities which serve to provide the 
necessary conditions for decision mak- 
ing 

mfer subsystem G attempts to 

tenal system and environment m a future time in- 

sece the which, on the basis of the past expen- 

‘ccking actiiitv nf tn ’^”Bes its behavior so as to improve the goal- 
lllj ^ in the future 

control thcorv ^ conceptual framcuork for many fields such as 
‘onurnt.nl "'"i? '“•“Ptivc systems, some self-organizing 

_ "incntial multistage decision making, etc 

13671 



riClnE 1 Single Incl 
'uigle-goil sjsicm s_ 

un„ 

un' ° - wsl seeking 
unit i-,npuis v_out 
puis 


1 Prrvrlin*. 
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SINGLE-LEVEL-MULTIGOAL, \lng, SYSTEMS 
A set of interacting lllg systems represent a single-Ievel-multigoal 
system (Fig 2) Differences in the goals generate conflict and may 
cause the development of a competitive situation inside the system 
The von Neumann-lMorgenstern game theory deals with ling systems 
The theory of behavior of ling systems is not in a wholly satisfactory 
state, but game theory at least indicates some of the more important 
modes of operation The problems of complex systems in vhich every 
system exhibits adaptation, learning, and prediction need further 
conceptual study 

MULTILEVEL-MULTIGOAL SYSTEMS, mlng SYSTEMS 

Systems of a still higher complexity are obtained by adding new 
goal-seeking subsystems which have goals encompassing different por- 
tions of the system and may influence the other goal-seeking units 
^'or example, two lllg systems can be associated with an additional 
goal-seeking unit which is concerned with a goal common to both 
of the subsystems and, m fact, to the over-a]] system (see Fig 3) In 
order to distinguish the new goal and the activities associated with it. 



FIGURE 2 Sidb1c-1c\cI— thrcc-Koal 
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'■'Ins system is termed a trvo-Ievel- 

so that, number of single-level systems 

systems havmg one addZnal 

seeking unit represent 8““' associated goal- 

any of the tun 1 system or, in general, a Sing system if 

same way one ca^ have more than two subsystems In the 

(Fig 4) ” build a multilevel-multigoal jnlng system 

‘‘level" in an ‘^^fining more precisely what is meant by 

m an mlng syLem Th goal seeking units and 

to be on a higher IpvpI ^oal-seeking unit Gik will be considered 

the decision made bv r 

°t Gn while fw j y directly affects the goal-seeking activity 
direct ' by G,, might influence G., only m- 

^ decision made the over all system For example, 

Gj, or it mi hf \ influence the goal or objective functional 

to <?jf, and Tt mi ‘constraints and available resources allocated 

made by G^, cause an alteration of the decision already 

are the areas coming closest to studying mlng systems 

e theory of teams * and decentralized operations 

* See Majschak [ 363 ] 
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FIGURE 4 


of a firm ® However, both of these developments are primarily con- 
cerned with the mutual relationship of the goal-seeking units on the 
same level and in that sense address themselves to ling systems Of 
principal interest in the theory of vilng system, hoi\e'ver, are rela- 
tionships between the units on different Ie\els, i e , vertical relation- 
ships” in an organization 

We are making a concentrated effort to develop foundations for 
a theory of mlng systems In this chapter we shall briefly outline some 
of the results achieved so far in this direction ® 


StntcUire of mlng System 

structure of mlng systems can be characterized primarily bj the 
"ay the goals of different units depend upon each other and lion tlie 
decisions of a guen unit influence the heliarior of other units 


*Scc Vrrou md IIun\icz [20] 

•Detailed inaljtical con^dcrations in‘i> be found in Mc'.injMt 
UU61 , S mders [-1581 , md Spnguc [513] 


[391] [3951 and 
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GO\L INIERDEPENDENCE (INTERACTION) 

Goals on different levels, are m general, interdependent in the sense 
that achieiement of the ,th goal on the ;th level depends upon suc- 
cess in the achievement of goals on higher as well as loiver levels 
These goal interactions can be specified in general by the folloning 
«et of relations 


Sn = g„(gi, 


gt = g.(gl, 


.gn) 


(3) 


gl = gl{g2, , gn) 

represents a set of goals on the ^th level 
macomn)pv ,«7 ^ making associated with different units 

almost invnri M ^ the goal interaction of a goal-seeking unit is 

simplest restricted to the goals m neighboring levels In the 

of the first 1?^^ ^pon the goals 

s mplest el That is, in the 

Simplest case equation 3 becomes 


g. = g,+,) (4) 

system primary concern when constructing an mlng 

over-all goal ( should interact in a fashion whereby the 
This might rPff" ^^hieved with a reasonable degree of satisfaction 
tonieally increlse^JUi.^ specialize the functional g, so that it mono- 
level units +n f m l This would ensure a motivation for lower 

Ti\o basi ^ 

direct iJiterdependence should be recognized 

Jower level ^pendence Goals of the higher as well as the 

the causal svst ^ explicitly upon the outputs and behavior of 

pa^s larger nnri^* he goals of higher level units, however, encom 
roay extcnrt « ° ^he causal system and, in dynamic situations, 

Co^sidofr 

•'“'C Eoils system (Fig 2) Units G„ and Gi= 

fined in terms of respective subsets of outputs, 


“■■-Gnfei. ,y,) C.2 = G.2(y,+., 


f 2/n) 
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The goal of the second level unit, however, depends upon all outputs of 
the causal system ^ 

G2 = j Vnif)) 

Indirect goal interdependence Goals of a given higher le\el unit 
may explicitly depend only upon the goals of the lower level units 
and implicitly upon the performance of the basic causal system The 
relationships specifying the goal interdependence are of the form 
given in equations 3 and 4 


INTERVENTION 

We now consider how a higher level unit uses its authority to in- 
fluence the behavior of lower level units Here we recognize two modes 
of operation 

■Direct intervention A higher level unit directly changes the de- 
cision made by the lower level unit unless the latter is found to be 
appropriate “Management by exception” falls m this category The 
principal feature of this mode of operation is that the controllability 
of the causal subsystem that the higher level units possess is often 
the same as that of the lower level units However, when mtervention 
IS to be realized by changing the decisions at a lower leve , tie ce 
cision-making procedure may become quite complex 

Indirect intervention A higher level unit cannot directly modify the 
decision already made by a lower level unit but can modify the goals 
and constraints of lower level units For example, in a systm, 
G2 may change the rules by which profits will be shared between Gn 
and Gi 2 after an operation has been completed Alternately, it imgl 
change the allocation of resources between them Fina y, 1 
form Gu about the action of G12 m such a way la e 
image of the system’s operation is changed or cxen is or c 
higher level unit does not have the same amount o con , 

in direct intervention, but the dccision-makmg proce urc 
selecting the best method of modifying the behavior of 
unit might be considerably simpler This mode of oper 

■'cry often m human organizations .^nnrmt 

From the brief discussion in this section it shou ..hould be 

tliat the behaMor of a goal-seeking unit in an mlng s>» - 

different than tlie beliavior of a unit m either _ <7 or 

^Xotational coii\cntion the fir>t siib«cnpt *“‘**‘^“**^’ ^^1 umt tliL 

and the M.con.i di^t.npi,4ies the umt. thus for the top It^cl 
Hibs<ni)t ,3 omitted 
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Methodology of Presentation, of the Results 

be obtained from 

Thai I, d ™ g™ --esults of some typical studies- 

Ist.Lt discussed here-all in- 

T he habit “”;'2“nce of selecting a given goal-seeking structure 
on the behavior of the over-all mlng system 

cotlustntattd^tu'ur'”^"* P^-^eentmg results First, the 
given m the for '"I- behavior of the organization-like systems is 
’nlnn svstams f™ ° i statement Second, a specific class of 

provad t dtst hatt' it" bas bean rigorously 

eralization from the remits supplied for gen- 

contaict of a larger class If systems “ 

anning and pbediction in an oeganization 

intervention istmliatT**”^ systems are those where indirect 
‘h this sechon to ?hol PP^-cular we shall confine our attention 
unit influences the goalstf '"i “ b’Sber-level goal-seeking 

following statemenUbout theht ““be the 

the behavior of such systems 
Q 7 i mlno systsjn fha ■n ui 

arises when indirect problem of internal 'planning (prediction) 
planning as well as fh^> extent of this internal 

Ihe planning refers den the immediate future to which 

ar more specificallv internal structure of the system 

^^^nfluenang the lower^evel ^ higher level units 

ternal plannine ” specify more clearly what is meant by "in- 

the louer ith level / higher ;th level unit influences 

^ sector) in the eoal values of a variable m,j (possibly 

goal 01 the lower level unit 


S-*(0 =ininP’,[m.(0,w„Cr)] 


t <T <t+ T 


( 5 ) 


^ anable of a higher lev^l nm*' and jn,j is the decision 

® . m,j IS an interi ^‘xpressing how it influences the goal of 

soh e equation 5 by ont^” variable The decision problem for Gi is to 

^ization (taking into account the relevant con- 

Dctails are discussed m Mp 

Sprague 1513] Mesarovie 1395] and [4416], Sanders 1458], and 
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straints) and to express 771 , as a function of 77i,j When this has been done, 
we will have 


mi{t) = 771, [(, 777, j(t)] t < t < t T (6) 

In equation 5, we view 77ii as a functional of the intervention variable 
Till/, 1 e , the value of Wj at a given time t depends upon the complete 
function mijir) defined in a future period of time {t + T) 

This dependence requires advance specification of the intervention 
variable and this is what, in the present study, is referred to as in- 
ternal planning Note, however, that to implement decision 7n,(0 at 
the time t, (?, has to be given 777 ,j(t) for some value of r in the intervals 
+ This requires Gj to decide m advance what mu will be 
used in the future (Let us note m passing that Fi as well as iih also 
depend upon many other variables of the system besides m,y, but for the 
sake of simplicity this was not emphasized m equations 5 and 6 ) 

Let us now turn to a special case for which the statement on p 502 
^as rigorously proved Consider a system with the causal part (tech- 
nological process) described by the discrete vector equation 

y(+i *= 


rauuuiuy 

_ Mil ^izl 
1-^21 ■'■I22-* 


the .4» arc square 


where y « output vector (random) 
m = mput vector 
u = disturbance vector (random) 

A = systems matrnx 
submatrices 

The subscripts indicate the relevant time period so that, for instance, 
yi represents the output at time I j t u i., tUn 

The causal system is split into two parts „ 

two first-le\el goal-seeking units Gn and G 12 Goa so 
defined m the following way 


. U-1 


(8) 


"here 15 a submatriv of B and d„ ‘’"‘7,°",,'“"or''!,rcoum^ 
ond lc\el unit Tho latter can be vicned a (ir ^ccord- 

'cctors uhich the second level charge, to the ^ y „„ 

anco Mith re-ource ii-agc, cont lined m tlic vtc " “ , 

‘expected \alue” with re-ptct to u md the J 
tnn-poMtion 
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Unit Gr ha-^ similarlv 


= min 

"Hi 


^ + 2d(2ni;2) j 


( 9 ) 

Xo\s \\e include Bj, and B12 as submatnces m a matrix B which a 
-tconrt level unit is to consider The second-level unit is concerned 
ivith till actnitj of the entire system and has the goal 


mm 

dj, 


'» J 


( 10 ) 

for 0^* chooses d(i and d(2 to obtain a minimum 

mnuts m Se ' t ** serve, in turn, as prices applicable to their 
inputs m bee equations 8 and 9 

system described here proceeds as follows 

(a) Lnit Gj (second level) knows £(u,) = jl, 

(fc) I nit Go knows B 
matrices ^-^2i 


? = r^** 
1-^21 


the Bu are square sub 


(d) I irst-leverumi *il° '““Pj'te structure of first-level systems 
(c) I Ir eH Pi' respectively 

Operation » and 9 respectively 

(W 1 W le' j Zh 0 ?“™“ arbitrary d, 1 < i < n 

M Second lev el unit ^1” “*' * '*'• ‘’“r system to Gj 1 < ( < n 

rclati\c to ff- « to optimize over all system performance 

fol'loivinc Problem of equations 9 and 10 gives the 

J expression for the daemon variable of tho subsystem G,. 

■ (rl.C + m„_t ,) (11) 




'■ - ' 1.1 A = 

'1 eking unit has decision at a given time t ~ N — kj the goal- 
onl\ ni ilje prc'int ^"formation about the “price” variable d not 

ui't uit t = \ ^ ^^stant t = N ~ k but also at tlic next tune 

The difficulu i« 

4 1 in order to'd the second-le\cl unit should use 

the al)«tncc of this c , m a truly optimal fashion In 

2 las to select d\_fc^.i , on the basis of prediction 
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In the context of the organizational systems, this result can be inter- 
preted to mean that the planning function for the manager is the nat- 
ural outgrowth of the organization structure 


Communication Problem in an Organization 

When an organization is represented as an mlng system, existence 
of the communication channels becomes a property of the system which 
can be treated quantitatively as an aspect of optimal selection of a 
systems structure Using this approach one can find out, for example, 
which “decision points” m the organization should be connected by 
the communication channels In actual human organizations, these 
questions certainly depend upon the human element However, it is 
of primary interest to know which communication channels cou 
cause deterioration m the performance of the organization due to the 
structural properties of the system which are independent of the lu- 
man elements 

Before proceeding further, we have to specify more clear y w a is 
meant by a “communication pattern ” For this we introduce a com- 
munication network which establishes exchanges of information among 
the units on the same or different levels Furthermore, t e ype o in 
formation to be sent through the channels is specified in advance by 
explicitly given rules of operation Then the commumca ion network 
together with the specification of the types of informa ion 
allowed, specifies admissible communication patterns in le 
For example, unit Gi might have been told to send m orma ion reg 
larly about the rate of change of its “goal-achieving o uni j 
ternatively Gt may supply, perhaps, only a cumula ^ 

The problem to be considered is whether a gi\en p 
munication channels is advantageous m a given sysem 
communication channels is not considered but on y leir sfuj, 
over-all systems performance Then on the basis of a specific studj, 
the following general statement can be made 

From the standpoint of achieving the over-all 
mtein, there exists an optimal pa(fer?i , communica- 

tion channels of a given kind Introduction of a i residts 

hon channels and the increased exchange of ^ system To be 

cau5c deterioration in the performance of the oi c - ^^attern it 

able (o decide on 1/ie desirability of a given 
miobt be enoii^b for the over-all manager to 

goals for all the units m the organization, and more specific 
edge about these goals is not required 
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This property significantly simplifies synthesis of a communication 
network in an organization It also allows the over-all manager to deal 
more successfully with the uncertainties and variations caused by lack 
of knowledge on human behavior in the system As long as the uncer- 
tainties or variations in the individual behavior stay within a given 
dass they will not alter the desirability of a given type of the com- 
munication nehvork 

^ special case A production organization has 

first ev 1 , ■, department managers 

sses 0 the H T f Let the production proc- 

esses of the department be specified by the equations 

iViit) _ 

^ - '‘nyiit) + + bivud) + cM forS, 




* = “2i!/i» + OJ2J,2(0 + hmM -f Ciit) for Sj 


(12) 


dM? 5 ion'^v!rmbirof'X“d'‘^ 7 products, mi(t) and 

ei(t) and c.ftl eo-nl f ‘ , *P"tment managers Qn and t?ij, 
goal seeking unit) < 7 j ° ***' over-all managers (second level 

amplitudes cann'oTffi;c**!i eonstrained in such a way that their 
duction process It oorlmn values at any time during the pro- 

uots and the goal of ^ produce certain quantities of prod- 

in the shortest possible manager is to obtain these outputs 

mg their parts m ood (?,2 also are interested in produc- 

'' cost asLcia “d hr.! ’’ ‘^ey have 

sumed m this studv th t fn producing the product It is as- 
manipulated vanahfp ^ j linearly dependent upon the 

speedup the process 0^1 J*"? units Gu and (Ji- to 

by the functionals ^ first-level managers are given now 


Sic = min r'll-|-„2m2(()]t. 
•'o 


( 13 ) 


'Issuie firsVart* 0™ “ completed 

communication between Gu and G12 exists so 
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that neither manager is able to consider the influence of the other proc- 
ess on his own activity. Solution of the optimization problem then gives : 


ini(t) = — sign J/i[2i(i)] 
m2{t) = — sign M2[z2(0] 


( 14 ) 


where Mi and M2 are constants, and zi(t) and 22(0 are solutions of the 
first-order differential equations. Since zi and 22 are solutions of the 
first-order equations, they cannot change their signs so that solution 
of equation 13 becomes 

miit) = -Ml m2(t) = -Mz ( 15 ) 

Assume now that the communication channel between Gn and Giz is 
established and, furthermore, that the units are instructed to send in- 
formation which enables each of them to know the entire process given 
in, equation 12 . Solution of the optimization problem is now 

mi(i) = -Ml sign [6iUi(0 + aiM3(0I 
mzit) = —Mz sign [621/2(0 + a2«3(0I 

In the course of the production process, )ni (0 and mzit) can now 
change sign since a new variable 1/3(0 is added to the expression in 
parentheses. Solution of equation 13 is now 


7Jll(0 = Ml 0 <t < T 

mi(t) = -Ml r<t<tf 

W’here t is the switching point, and similarly for G12. The time for 
producing a given amount of output product is now longer lan e 0 
the communication channels were established. This is true rcgar 
of the values for ai and a^. This leads to the follo^ving conclusion: 

7o shorten the 'production process^ the over-all 
establish a communication channel between the pro uc 10 
Jnents if they evaluate their efforts linearly or if t ley ore c a 
the resources xtsed via a linear dependence. Thxs conclusion docs not 
depend upon the value of the per unit cost. 

It is interesting to note that this 'regard! 

function is quadratic. This shows that, to arrive at a < - 

ing the establishing of the communication channels, 1 1 , ' 

ugcr has to estimate the class to which certain parameters belong. 


•See Mcsarovic [ 395 ]. 
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on the appropriate Euclidian space 

2 = ^(z) 2 C ^3 

The significance of this theorem for the structure-changing activity 
in an organization lies primarily in the fact that it specifies the condi- 
tions under which this activity can be localized Namely, for har- 
monious operation of an organization in which goal conflicts exist, it 
IS necessary that the organization evolve in a unique pattern If the 
conditions of the theorem are satisfied every unit might change the 
organizational structure by replacing transformation Rji with another 
■Rjii but both transformations have to be contraction mappings 

On the other hand, if the conditions for the theorem are not satis- 
fied, because of the action, say, of an external influence, various units 
in the organization might operate on the basis of different solutions 
which will definitely result in the breakdown of the entire organization 


Ejject of Reorganization on the Performance of the System 

mlng system models of an organization offer a particularly suitable 
framework for studying reorganizations aimed at improving the ef- 
fectiveness of an organization Basically, m the context ol mlng 
systems, there are two types of structural changes, both initiated from 
higher level units (1) Change in the causal system (change in the 
technological process used) or change in the subdivision of the proems 
(change in the responsibility among the goal-seeking units) (2) 
Change in the number of the goal-seeking units, their hierarchical 
arrangement, or the types of goals to be followed Change 1 is called 
^Aj-orgamzmg activity and change 2 self-organizational activity 
Systems with a self-organizing activity can develop new orms o 
organization while in operation In particular, any e ega ion o a 
thonty might generate a ne\v organizational problem i ic goa 
fke subunits respond to the environment This can genera e con 
and irreversible changes in the organization 
We now consider more closely the selt-orgamzing " 

are many reasons for initiating self-organizing ^ ^ 

system In particular, the self-organization considered here is i 
fivated by its relevance to problems m human organiza ‘ 
possibilities for the use of simple computational and ambticai i 
paratus , 

One of the difiicultics encountered m the study of 
systems is the de%elopment of an ordering relation ' 

possible structures of the system Such an ordering relation i. 
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Reorganization and Internal Image in an Organization 

In a dynamic situation one might be able to measure the effective- 
ness of performance of an organization and to apply some changes in 
the organizational structure, if these changes appear promising These 
changes can be carried out by any of the goal-secking units and, in 
pneral are applied to the respective lower levels In exercising struc- 
ural changes however, a given goal-seeking unit might change the 
conditions under which some other units operate m a way that hinders 
successful operation of these units and finally, causes disintegration 

goal-sceking unit has to obey 
One ™ w 1 e c langing structure in its domain of organization 
One such rule is given m form of the following principle 

ino of nn n Image in an Organizaiion For ■proper function- 

that each (activities of all the system units should be such 

has a urnmifi available mformationf 

a umgue image of the functioning of the rest of the organization 

system is obtained by considering the follow'ing 

pends upon some of the uoak “ f decision maker G,, de- 

below (i - 1 ) ® ^ “t’p™ (• + 1) and one level 


The first level goals are then 

fii “ gily, m, K™(g 2 )] 

and the over-all ennl nf +i» 

goal of the orgamzation is 

and i) 

specifies the causal subsystem while 

of the goal on the higher^f maker (?,, upon the achievement 

For this tv ^ f ^uoctionals R 

^ sufficieiU condiTon^T^^ foUowmg theorem holds 
functional equations) ^ (unique behavior (unique solution of 

transformations R (i) system is that all self organizational 

It IS understood'Lrl contraction mappings 

at U(z) IS a contraction mapping defined 
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OR the appropriate Euclidian space 

2 = R(z) zca. 

The significance of this theorem for the structure-changing activity 
m an organization lies piimanly in the fact that it specifies the condi- 
tions under which this activity can be localized Namely, for har- 
monious operation of an organization m which goal conflicts exist, it 
IS necessary that the organization evolve in a unique pattern If the 
conditions of the theorem arc satisfied every unit might change the 
organizational structure by replacing transformation Rji with another 
Rm but both transformations have to be contraction mappings 
On the other hand, if the conditions for the theorem are not satis- 
fied, because of the action, say, of an external influence, various units 
in the organization might operate on the basis of different solutions 
which will definitely result in the breakdown of the entire organization 

Effect of Reorganization on the Performance of the System 

mlng system models of an organization offer a particularly suitable 
framework for studying reorganizations aimed at improving the ef 
feotiveness of an organization Basically, in the context of mlng 
systems, there are two types of structural changes, both initiated from 
higher level units (1) Change in the causal system (change in the 
technological process used) or change in the subdivision of the process 
(change in the responsibility among the goal-seeking units) (2) 
Change in the number of the goal seeking units, their hierarchical 
arrangement, or the types of goals to be followed Change I is called 
self organizing activity and change 2 self-organizational activity 
Systems with a self organizing activity can develop new forms of 
organization while m operation In particular, any delegation of au- 
thority might generate a new organizational problem if the goals of 
the subunits re«pond to the environment This can generate conflict 
and irreversible changes in the organization 

We now consider more closely the self-organizing activity There 
are many reasons for initiating self-organizing activity in an mlng 
system In particular, the self-organization considered here is mo- 
tivated by its relevance to problems in human organization and by 
possibilities for the use of simple computational and analytical ap- 

paratus ^ , , , , 

One of the difficulties encountered in the study of self-organizing 
systems is the del elopiiient of an ordering relation oier the ‘■ct of id) 
possible structures of the system Such an ordering relation is iiiccs- 
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sary if the goal-seeking units responsible for instituting structural 
alterations are to have a criterion for selecting a structure which will 
improve the performance of the sjstem In what follows, we will pro- 
pose a basis for determining the “best” structure under which to 
operate 

The position of a structure in the ranking of a structure set under 
the ordering relation to be developed is determined by the efficiency 
of the lower level units in synthesizing the optimal policy when oper- 
ating in that structure In order to illustrate this, assume that m an 
mlng system 


e lower level goal-seeking elements are colIecti\eIy exerting 
contro by engaging m a temporal “action-counteraction” type of inter- 
p ay ID an attempt to arrne at a state of equilibrium, where the action 
° conditions imposed by the other units 

2 The pal-seeking element at the apex has the ability to in- 
fluence these lower-level elements so that their collective equilibnu 7 n 
on ro ac ions coincide with the optimal control rule from the over-all 
viewpoint 

which the interplay described in (1) above approaches 
whir-h partially determined by the structure under 

^hich the lower level goal-.eeking elements operate 

described in (1) is in the “transient pha^e,” 
Rppniea {o\ ^ optimal control law is not being achieved 

contrni structures according to how well this 

of twn approximated during the transient phase, a comparison 

rate nf nn lead to a designation of the one with the higher 

eouilibni better For this would assure arrival at 

Sunn ?’ “"‘■'O'' >" 

system ^ ^I’ghest ]e\el goal-seeking element in an inlng 

of the Inwpr^^^^ / change the existing structural arrangement 

rankmc str c ements With this capability and the method of 

displays beha.ior 

ment at fbo i, i, x organizing ” The goal-seeking ele- 

“ructl w "''“VT’ ‘he structure so as to “select” a 

behavior is ak different possible structures "below” it This 

beat aonmYirn + in that the criteria of choice assure the 

approximation to the optimal control law 

will not be m the lownr level goal-seeking elements, this 


a directive ’ as to what control action to apply 



AN AXIOMATIC APPROACH TO ORGANIZATIONS 511 


Relation oj the General Systems Organization to Social Organizations 

It IS apparent that, in general systems theory, an organization is 
defined on the basis of the system’s functioning irrespective of the 
presence of the human elements Two very pertinent questions im- 
mediately appear 

(1) In what sense is a general systems organization isomorphic to 
a social organization, and 

(2) how can this isomorphism (if it exists) be used in improving 
their performance? 

The key to answering these questions is, of course, contained in the 
role which humans play m an organization Of particular importance 
are those aspects of its behavior which characterize goal-seeking units 
For our purpose we shall classify behavior of a human in an organi- 
zation m two categories (1) Deductive reasoning, (2) inductive rea- 
soning and chance behavior 

When confronted with a decision-making situation, a human pro- 
ceeds in the following ways* (1) On the basis of inductive reasoning he 
builds the assumptions necessary for logical decision making, (2) on 
the basis of deductive reasoning he makes the choice which appears 
to be the proper one for the goal as he sees it 

The second aspect of human behavior can be definitely built into a 
general systems model How much of the first kind of behavior can be 
built in IS an open question Some of the effects from the first kind of 
behavior can be described by means of random processes Other ef- 
fects, although present, are irrelevant to the functioning of the organi- 
zation, or might be made to become irrelevant Of course, much de- 
pends upon the delineation of the two kinds of reasoning or behavior 
The limit that divides these two behavior patterns is, m fact, an oper- 
ational one which moves steadily at the expense of inductive reason- 
ing iMany aspects of human behavior, however, appear to be definitely 
beyond the limits of deductive contemplation Such aspects, therefore, 
seem to remain outside a general systems approach By the same token 
however, those aspects will remain out-^idc of the behavioral sciences 
and, m fact, any science whatsoever Therefore, whatever is amenable 
to scientific method in the field of social studies can bo put into a 
general systems model of an organization 

There is one important a«pcct of the multilevel systems structure 
which might help in this situation Goal evaluation is, in most cases 
expressed by functionals which represent many-to-one transfonn i- 
tions There might exist therefore an infinity of actions of the lower 
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level units which, if they belong to a given class, will have the same 
influence on the goal-seeking A proper use of such nonunique rela- 
tionships might contribute to making the unknown activities irrelevant 
The second question, that involving the use of an isomorphism, has 
a more definite answer Any decision maker involved in the function- 
ing of an organization make** his decisions by using some image of the 
organization and its relation to the environment In most cases it is a 


very much ‘simplified model, and the logical rules which a human uses 
in decision making are correspondingly simple A more detailed, even 
if incomplete, model can only help the decision maker if he is able to 
use it properlj and focus his “intuition and experience” on the assump- 
tions for this mode! rather than on the process of building the model 
itself The examples discussed in the previous section provnde evi- 
ence to this end Built-in redundancy in an organization or in a 
ormulation of the problem again offers great help In the example 
u le , the communication channel should not be established for the 
inear first-level goal no matter what limits are imposed on the ac- 
lons 0 first level-goal units, and no matter how these units evaluate 
leir e ort in production processes The optimal decision is, therefore, 
ma e wi respect to the cla^ss of Mtuations rather tlian with respect 
to any particular situation 


^ systems model should be used which is dynamic 

brought up to date as knowl- 
increases General systems models should, in any 
-innlnLv^ ^uman ability to reason about organizations, just as, by 
<'fiTnn.,f \ computers extended the ability to calculate Digital 
ln«i ^ ““ignificant help here also, but they should be used 

machinr rather than as extended “slide rules” or “calculating 

Derfnrtnfri ^ ^^lalysis and study of an organization may then be 
nprfnrm +1,°^ ^ computcr — ^possibly one of special design — which can 
the <;tn / ^ optimizations that might be needed when determining 
toe structure of an organization 



PART FIVE 


Conclusion: perspectives for further research 
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level units which, if they belong to a given class, will have the same 
influence on the goal seeking A proper use of such nonunique rela- 
tionships might contribute to making the unknown activities irrelevant 
The second question, that involving the use of an isomorphism, has 
a more definite answer Any decision maker involved m the function- 
ing of an organization makes his decisions by using some image of the 
organization and its relation to the environment In most cases it is a 
very much simplified model, and the logical rules which a human uses 
in decision making are correspondingly simple A more detailed, even 
if incomplete model can only help tlie decision maker if he is able to 
use it properly and focus his ‘intuition and experience” on the assump- 
tions for this model rather than on the process of building the model 
itself The examples discussed in the previous section provide evi- 
dence to this end Built in redundancy in an organization or in a 
formulation of the problem again offers great help In the example 
studied, the communication channel should not be established for the 
linear first-level goal no matter what limits are imposed on the ac- 
lons of first-Ieiel-goa! units, and no matter how these units evaluate 
eir effort in production processes The optimal decision is, therefore, 
ma e with respect to the class of situations rather than with respect 
to any particular situation 

Finally a general systems model should be used which is dynamic 
an a aptive m the sense that it is brought up to date as knowl- 
e ge or experience increa'^es General systems models should, m any 
\en , ex end human ability to reason about organizations, just as, by 
naiogy digital computers extended the ability to calculate Digital 
ompu ers can be of significant help here also, but they should be used 
mn rather than as extended “slide rules” or “calculating 

^ analysis and study of an organization may then be 
^ computer — possibly one of special design — which can 
ih0 ^ optimizations that might be needed when determining 

the structure of an organization 
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TOWARD A TAXONOMY OF ORGANIZATIONS 


5 B SelU 


The Taxonomic Approach 

Taxonomy has long been a special occupation of biologists, who 
have classified plants and animals according to their observed rela- 
tionships and formulated principles underlying these classifications 
The importance of the principles of taxonomic systems must be em- 
phasized because classifications have little value in themselves, except 
as fascinating diversions for the idle and indigent On the contrary, 
taxonomic models have served as a basic strategy for explanation 
and prediction of the behavior of organisms Taxonomic charac- 
teristics are explanatory to the extent that they serve as indices to 
behavior traits (Cowles [140]) 

TAXONOMIC PRINCIPLES 

A useful taxonomy should be a theoretical model which orders em- 
pirical observations and aFo permits predictions guiding nei\ ob- 
servations, based on the developed network of relationships In its 
fullest development the taxonomic approach should conform to the 
general systems approach, in any case, the two are compatible, and 
perhaps the salient strengths of each may contribute to the goals of 
the other For example, the concern of the taxonomist with accounting 
systematically for extensne detail may enhance the sjstematist’s 
analysis of complex systems, whereas the early appreciation of the 
characteristics of sj steins may orient the taxonomist to stratcgicallj 
significant interactions 
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nology in the three major areas of concern is encouraging These are 
commented upon in the appropriate sections to follow It seems feasible 
to define the universes of variables with some expectation of agree- 
ment Howei er, progress toward dimen‘’ionalizat:on has been meagre 
This has been greatest in the area of individual differences, some im- 
pressive pioneenng work (Hemphill [262]) has been published on di- 
mensions of groups, dimensions of the physical and social environ- 
ment appear to ha\e received least attention Finally, the criterion 
problem stands as a solid barrier that has defied solution almost from 
the beginning of behavioral science 

The program outlined here may appear unpractical and, in fact, it 
may be impractical at this time, although I am not convinced of this 
Developments in computer technology are moving so rapidly that new 
machines are obsolescent even before they appear on the market How- 
ever, it IS hoped that the i«sues raised here will be judged on their 
scientific merit rather than on the basis of cost, equipment, or even 
time required This problem offers great challenge The question is 
what steps are necessary to meet it? 

The Universes of Variables Related to Organizational Behavior 

CHARACTERISTICS OF INDIVIDUALS PARTICIPVTISG 

In management terms, the characteristics of participating indmd- 
uals are relevant m relation to the functions of organizational staffing 
1 e , of obtaining qualified personnel for particular tasks and roles, in- 
cluding mterrole coordination, when required Personnel staffing is con- 
cerned primarily with fitting individuals to jobs, but the assumption 
IS implicit that there is a relationship between characteristics of indi- 
viduals and performance of groups composed of combinations of indi- 
viduals This relationship is, of course, not independent of other fac- 
tora associated with group performance, such as organizational plan- 
ning and management related to job definitions and procedures, com- 
pensation, working conditions, career plans, union management rela- 
tions, and numerous other internal and external factors 

PROBLEMS RELATED TO MEASLREMENT OF INDIMDUVL DlFlERFSCEa 

In tlio context of the prc'-ent problem, there arc three qucations of 
interest concerning the nieasureracxit of individual diffcrencca among 
persons m the study of org imzational behavior Thc-e involve (Ij 
The extent of infomiition available on the relation of individual quali- 
fications to performance of various jobs or roles, (2) the rcl ition of 



516 CONCLUSION PERSPECTIVLS 1 OH FURTHER RESEARCH 


MODEL FOR \ MULTIDIMENSION \L ORGAMZ \TION* \L 
T U.ON OM^ ASSL M PTION S 


The multidimensional model for in organizational taxononiy pre- 
sented here is based on the following a'-sumptions 


1 Organizations are beha\ing organisms Mho«c behaMor is repre- 
sented by the coordinated corapoMte action of their members func- 
tioning in then roles as organizational members 

2 The behaMor of organizations with respect to any task or mdc\ 
is a predictable function of three major <ourccs of \ariance, discussed 
below, which mav be referred to as (1) Characteristics of induiduals 
participating (abilitie'^ motuational and stylistic personality traits, 
background, past e\pencnce and training, ethnic factors, etc ) , (2) 
organizational characteristics (goaU, tasks, group structure, facilities, 
proce ures, etc ) and (3t cliaractenstics of tlie physical and social 

assumed that significant portions of the lanance 
0 e aviora ciitena will be accounted for by factors representing 
ese s^Para e sources as well as by other factors representing inter- 
actions of these sources 


3 The universes of variables representing persons, organizations, 
rnv f enMronment can be represented by factoied dimensions 
factors) which order the myriad of specific observable 
stablp generalized composites that are both more 

cific^ h multivariate prediction, than the spe- 

cifics by which they are defined 

be criteria of organizational behavior can 

sions of no! ^ '''Sighted combinations of the universe of diraen- 
measiirPTTi organizations, and environment, within the limits of 
tions nr nth f^ffiple-regression equations, discriminant func- 

the rirpHint, appropriate multivariate techniques are applicable to 
each of til development of predictor factors for 

critern n ^^l°r sources of organizational behavior, and of suitable 
5 Th P*""" importance 

cated bv taxonomy of organizations will be indi- 

various minK patterns of predictive weights obtained for 

'various combinations of factors 


information available and needed research 

organizatinnt!^^ accessary to formulate even a tentative taxonomy of 
althmipVi i. ^ present frame of reference has not yet been done, 

s a e of the scientific knowledge and measurement tech 
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haviors assumed to be relevant to particular job samples Then, when 
either job elements or job conditions change, it becomes necessary 
only to compute new regression equations based on the same pre- 
dictors, but not to develop new predictors Data retrieval of regression 
weights, based on a common taxonomy of human traits, is also a more 
reasonable prospect 

Relations of individual characteristics to group performance Rela- 
tionships between personal characteristics and performances of indi- 
viduals and their composite performances when working together as 
teams have been studied in the field and in the laboratory Haythorn 
[257] reviewed the research on group assembly, with particular refer- 
ence to aircrew composition He concluded that variations in crew ef- 
fectiveness can be accounted for by variations in the particular com- 
binations of individuals composing the groups, but also that self- 
selection methods of crew assembly were more successful than any 
rational methods that had been tried Agreement on values relevant 
to group performance has been one of the most important determiners 
of compatibility among crew members and appears to be related to 
crew proficiency (Sells [472]) 

Laboratory studies have not generally involved the interaction over 
time and standardization of roles characteristic of operational aircraft 
crews, but have achieved more accurate control of task and individual 
difference variables In a number of such studies reviewed recently by 
Wiest, Porter, and Ghiselli [604], team proficiency depended on a va- 
riety of factors, including size of group, similarity of group members, 
type of task, and amount and type of interaction between members 
in performance of the task, as well as on the distribution of proficien- 
cies among group members Such research has usually concentrated on 
the relation of measures of individual members to criteria of composite 
performance and has noted only incidentally, if at all, the complex 
issues of group structure, norms, intergroup relations, and environ- 
mental factors By the same token, group workers appear to be equally 
prone to overlook individual differences, although there is little doubt 
that these account for significant variance in group performance 

Status of scientific progress on identification and measurement of 
individual difference variables At this time satisfactorj' measures of 
primary mental abilities (\erbal comprehension, numerical facility, 
reasoning, spatial \isuahzation, memory, word fluency, perceptual 
closure), perceptual abilities, sensory acuities, motor skills, and a 
number of aptitude clusters arc a\ailablc But leading authonties, such 
as Thurstone [548] and Guilford [211], ha\e expressed the belief that 
the range of significant primary human abilities includes areas addi- 
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qualifications and/or performance of mdmduals to group or team 
performance, and (3) the state of knowledge concerning ability and 
personality organization and mea'^urement technology regarding indi- 
vidual differences 


Relation of indnidual qualificattoni> to 'performance There is an ex- 
tensive literature in the field of personnel ^election, on the correla- 
tion of various measures of individual differences with performance 
criteria of particular jobs For the mo'-t part hovsever, the results re- 
ported are ba«ed on unsj ‘^tematic questionable instruments, confined 
to mdmdual compame or organization's, or both, and the relevant 
conditions of organization and environmental netting have not been 
stated thus limiting generalization The latter difficulty might be re- 
duced bj randomization of uncontrolled factors through the u«e of 
large -samples but verj few trulj large scale selection studies have 
been reported The outstanding example is the U S Army Air Forces 
VircrCT Selection Program in World War II (Flanagan [198], Sells 
i T, '“““S'' “ombers of employing organiza- 

re lilt ^ of internal factors were r\en randomized As a 

airnr»„ = 1 formulas were successfully generalized to 

’’‘'“Sranis of other countries (France, Non\ay, W'est 
Dlaccd changes m aircraft equipment, when jets re 

tion Inform of aircraft, and to cnilian airline selec- 

m Hon^ 1 ".° sreat ralne for the present prob- 

mZan anH „ 

profic.?ncv arruTde:,: -deTtood 

tion*lia\e onahty measures used in per onnel selec- 

to particular / t"” *^P“ 'P«“>'-P<*n)ose tests and scales, tailored 
m ?he ab^hH f “f P""ary traits 

“tudie'i of rps P^r'^uality spheres, derived from factor analytic 
the speCal mr"” "f -‘'vant >ar.ables At best. 

Some hare t*™™® *>=*'0 been difficult to interpret 

"ere designed but'l^ ™ limited circumstances for which they 
changed Devplnn frequently lost validity when conditions 

the DubhcliPfi 1 * ° composite validities for <5uch mea^^ures from 

P— es, has generally 

of abihtv developed measures of common factors 

havior varianffa '^hich represent common sources of be- 

sj^tematic and d fare better Aleasurement, in such terms is 
spectrum of inH comprehensively related to the entire 

pectrum of individual differences rather than to those particular be- 
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haviors assumed to be relevant to particular job samples Then, when 
either job elements or job conditions change, it becomes necessary 
only to compute new regression equations based on the same pre- 
dictors, but not to develop new predictors Data retrieval of regression 
weights, based on a common taxonomy of human traits, is also a more 
reasonable prospect 

Relations of individual charactenstics to group performance Rela- 
tionships between personal charactenstics and performances of indi- 
viduals and their composite performances when working together as 
teams have been studied in the field and in the laboratory Haythorn 
[257] reviewed the research on group assembly, with particular refer- 
ence to aircrew composition He concluded that variations in crew ef- 
fectiveness can be accounted for by variations in the particular com- 
binations of individuals composing the groups, but also that self- 
selection methods of crew assembly were more successful than any 
rational methods that had been tried Agreement on values relevant 
to group performance has been one of the most important determiners 
of compatibility among crew members and appears to be related to 
crew proficiency (Sells [472]) 

Laboratory studies have not generally involved the interaction over 
time and standardization of roles characteristic of operational aircraft 
crews, but have achieved more accurate control of task and individual 
difference variables In a number of such studies reviewed recently by 
Wiest, Porter, and Ghiselli [604], team proficiency depended on a va- 
riety of factors, including size of group, similarity of group members, 
type of task, and amount and type of interaction between members 
in performance of the task, as well as on the distribution of proficien- 
cies among group members Such research has usually concentrated on 
the relation of measures of individual members to criteria of composite 
performance and has noted only incidentally, if at all, the complex 
issues of group structure, norms, intergroup relations, and environ- 
mental factors By the same token, group workers appear to be equally 
prone to overlook individual differences, although there is little doubt 
that these account for significant variance in group performance 
Status of scientific progress on identification and measurement of 
individual difference variables At this time satisfactory measures of 
primary mental abilities (verbal comprehension, numerical facility, 
reasoning, spatial visualization, memory, word fluency, perceptual 
closure), perceptual abilities, sensory acuities, motor skills, and a 
number of aptitude clusters are available But leading authorities, such 
asThurstone [548] and Guilford [244J, have expressed the belief that 
the range of significant primary human abilities includes areas addi- 
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tional to those thus far subjected to systematic study In contrast to 
ability measurement, ho^^ever, the classification and technology for 
measurement of motivational and personality traits are rudimentary 
There is as yet no generally accepted taxonomy of motivational and 
stylistic pcr'onahty traits, although developments in this field are 
progressing rapidly fCattell [102], Guilford [244], Sells [473]) The 
best measures in this field today have limited validity for general use 
and require ^e^aIldatlon in specific situations These limitations will 
be reflected in the schedule of measures of individual difference vari- 
ables outlined below 

A detailed enumeration of the variables comprising the individual 
1 erences category is presented by Guilford [244] Our purpose here 
IS to outline the principal clas.es of such variables, from which fur- 
ther elaboration may be undertaken These are 


1 Abilities (aptitudes and acquired skills) 

- Motuatioual traits 
3 Stjhstic personality traits 

colormlr^^sf^ constitutional factors age, sex, height, weight, 
genetic faebrs ° ^PPsj^i'ance, ethnic origins, physical handicaps, 

status ^cmograpliic factors education, social class, economic 
Sy r^adol background! siblings, 

^or\ico \otinff r, ^ status, citizenship, legal status (military 
'pon'sibilities experience and status, re- 

practico hnffiiish - possessions, religious background and 

roles ^ 6'‘oup memberships, reference groups, 

induaduals’^KoTls participation m the situation relations of 
organization ulont r ^ organization, identification with the 

tification \utli rnl ' organizations and groups, iden- 

ticipants attitiid^ organization, problem, or task with other par- 
pation ocale, situation, and conditions of partici- 

participants rolp^r previous interactions among 

pendcncic's amon^ ^ ^ *°^^bips in organization and their stability, de- 

'enst.e» „( Part.c.p'Tm.'lfeTnbXon^^^ 

This outline refleefq 

indiMdual diffcrcnrP. imperfect state of the psychology of 

laniMes would prohil 1 “l 500 <I'‘-crctc 

t.on implied How “ e7 „ •>" 

* It IS reasonable to expect that a considerably 
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lower number will be found appropriate, even after further research 
on new abilities and personality traits, not yet isolated, upon factor- 
analytic reduction of the full range of variables At present, a list of 
35 to 45 variables representing factors most reliably measured and 
accounting for major segments of factor matrix variance could be 
realistically assembled This might include a list such as the following 

Primary mental abilities (6 variables) 

Motivational traits (10) 

Stylistic traits (10) 

Proficiency measures (3) 

Age 

Sex 

Education 

Socioeconomic status 
Ethnic status 

Reference group indices (5) 

Attitudes toward participation in organization (5) 

Organizational characteristics Despite the extensive activity in 
group behavior and management research, it is probably conservative 
to generalize that the state of rigorously demonstrated knowledge of 
organizational characteristics and behavior at this time approximates 
more closely that of personality measurement than ability measure- 
ment, commented on m the preceding section A number of investi- 
gators, such as Cattell [101], [475b], Comrey, Pfiffner, and High [133], 
Hemphill [262], March and Simon [367], Stogdill [527], as i\ell 
as others, have made significant theoretical and empirical contribu- 
tions clarifying methodological problems and exploring major seg- 
ments of the rele\ant universe of variables But fei\ i\ould question 
that methodological difficulties have plagued this field, and what has 
been done, hoi\evci fine, is scarcely more than a beginning 
Research problems The difficulties inherent in botli field and labora- 
tory' methods of organizational research arc unquestionably frustrating 
and !ia\c gi\en tins field a “high ri«k” rating Wc need not di\ell on 
the familiar problems of criteria, control, data collection uithout dis- 
turbing on-going mtciactions, and the countless other barriers to cf- 
fectue field research, which ha\c been sur\c>c{l recently by Adams 
uul Prcibs and their associates [7] Tlic i'-'jUCs are well known and 
will probably jicr^ist until more rc-pon^ible minagcmcnt support, bet- 
ter fin mcing, and clo-'Or integration of rc'^earch with operations permit 
more effectne planning and execution 
Laboratory approaches Tlicse problems lia\e led m my m\e-ti- 
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gitor> to -mipler approaches in the laboratory and through simula- 
tion Although in\ own profesMonal training and affiliations are ex- 
perimental I feel constrained to make a few methodological com- 
ments on the lattci approaches The interdependence of individual 
difference and enaironinental aariables with those reflecting organiza- 
tional characteristics has already been mentioned Emphasis has also 
been placed in the discussion of individual difference variables, dn 
the importance of randomization of uncontrolled variance, preferably 
by eery laigc samples i\hen significant sources of variance remain 
uncontrollpd 


Many group studies not only violate these principles but also, 
m le prorpst. utilize conditions of interaction that could scarcely be 
ca p group and tasks that arc unrealistic, even though often easier 
o ron ro n important condition of group formation is the awareness 
g «oera! individuals of common motives shared, but incapable 
conducive to interaction (Shenf and 
\n,irv 1 greatly limit generalization of results 

rcpinmni^^ 'I'Pcct of group structure is the achievement of stable 
teraction '^niong members, as a result of cooperative in- 

cal loarnino- r,^ Group structure develops, as a recipro- 

«tab!o orcanif^r*^'^ incipient togetherness situations to highly 
cnhzod rile, 

panta Lalinrif significant cfi*ects on behavior of the partici- 
rolo' on an a'hich consist of individuals given assigned 

often perform ^ <fevcIopcd structure, and aahich 

to lack the irtrt. unrelated to their joint performance, often seem 
re tarch tliox ^ '^‘‘^I'licfcnstics of groupness that are critical to the 
W " implement 

proMdt more 1 techniques have attempted to 

nVSZ 25 T ro-^rr- Bass [475a] and 

-pects Cntici! " I succeeded quite ^\ell m many re- 

further studies 'imII undoubtedly lead to 

to issues of group 

edition The nn 1 i ♦ ° niore realistic common motnes, and rcpli- 
'■JO long-term ^ pmd participants m Iife- 

'ooml ‘'tual,c,nal'u'°cZh Pro'Poot 

ing compre>-«cd list f ^rj7am2ationni) variables The follow - 

as tho«o of the n ^ '^riablca docs not fall into categories as neatly 
refiects difTcrcncf ^ specific This probably 
studies and nerhan., methodologj between psjchomctrics and group 
ful that or-’'tn.*n. ^ hmitations of the writer It ^eems doubt- 

t. ions arc more coinplc\ than the people who partici- 
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pate in them However this may be, the following list of variables 
reflects types of information concerning organizations that have been 
found relevant to their behavior and that of their members No claim 
of completeness can be made, but a wide range of organizational char- 
acteristics IS outlined 

1 Characteristics of group task or problem, situation, and setting 
Factors defined by the primary task (for each separate task group) 

Area and level of knowledge and skills required 

Hazards and risks involved 

Novelty of situation to participants 

Procedures permitted 

Information required and available 

Number of participants, required, permitted, or available 

Material and facilities 

Degree of personal contact m\olved 

Role expectations regarding participants 

2 Group structure 

Stability of reciprocal expectations achieved by group, time in 
operation, reorganization, turnover 

Formal structure intragroup patterns 

Group goals definiteness, clarity, relation to basic objectives, 
relations to personnel capabilities and facilities, unusual aspects 

Membership patterns requirements of experience, training, spe- 
cial qualifications, restnctive requirements (age, sex, race, religion, 
etc), perme^ibihty of entrance nnd exit conditions, xoluntary nature, 
time commitments 

Control of group members freedom of movement, goals, ex- 
pression, dress, schedules, regulations re conduct, i\ork, living ar- 
rangements, rituals, ceremonies, standard operating procedures, regu- 
lation of group procedures, Mork controls, regulation of participation 
in activities, communication channels and practices 
Stratification, status hierarchy, power structure 
J^Iodus opcrandi, including methods of communication, super- 
visory methods, procedures, dccision-making, training 

Rc«5ponsibihty structure orgamzition md rel ition^hips of roles, 
departmentalization, diM«ion of liboi among "Ubgroups, role respon- 
sibilities (for what, to whom), power, privilege, prc'^tlgo, rcqinrt- 
ments re individual quahfle Uions, "pice in<I ficiht} requirtnients, 
status mobihtj prov isions 

Rewards, compensation, welfare, provision for individuil in<l 
group satisf iction, incentives, rtcreition, licncfiU 
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3 Fornnl structure intergroup patterns 
\utonomy of organization and subgroups 
Pattern of centralization decentralization 

Social status of organization and subgroups ( league standing ) 
Patterns of dependency cooperation competition in relation to 
other organizations 

Requirements concerning communication and transactions with 
other organizations 

Operating patterns including conformity to formal patterns 
Goals 


Member hip patterns 
Control 

Stratification status hierarchy power structure 
Modus operandi 
Responsibility structure 
Rewards compensation welfare etc 
Intergroup patterns 

Superior subordinate behavior patterns 

The strategy of the present approach is to 
stirrtro c variables enumerated in relation to the universe 

factor^ rmJ le abo\e outline to a finite system of organizational 
\ moflnl t ^ discussed under individual differences 

nronncpH organizational dimensions 

the natiirn ( ^luch is summarized below to illustrate 

«tt of {'inin fetors expected although a more comprehensne 
'‘pproach ** Irom the systematic exploitation of this 

consisting of 150 items Hemphill 
t incasurcment scales for the following 13 dimensions 

other crouns^^n which group functions independently of 

ficcted hy decree o7?fri independent position m ‘society (Rc 
ciance dt'fnrn , ^ ^ oetennmation of activities, absence of alle 
rcont T on other groups 13 items ) 

is croun mn.^! regulation of individuals while functioning 

freedom of mdiuduall^ b> modifications imposed on complete 

12 item ) and by inten^itj of group government, 

trn t^o udh'rcncc'to'i inl f 

nfdiitw fr^Mi f . ^nbii«htd procedures (Reflected bj freedom 
of dutus from formal pccif.oat.ons 13 items ) 
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4 Hedonic tone degree to which membership is accompanied by 
pleasant affect (Reflected by frequency of laughter, conviviality, 
pleasant anticipation, etc , 5 items ) 

5 Homogeneity degree to which members are similar with respect 
to socially relevant characteristics (Reflected by relative uniformity 
of age, sex, race, socio-economic status interest, attitudes, habits, etc 
15 items ) 

6 Intimacy degree to which members are mutually acquainted and 
familial with personal details of one another’s lives (Reflected by 
nature of topics discussed, modes of greeting, forms of address, and 
by interactions which presuppose a knowledge of the probable re- 
actions of others under varying circumstances, as well as knowledge 
of members about each other, 13 items ) 

7 Participation degree to which members apply time and effort 
to group activities (Reflected by number and kinds of duties per- 
formed, voluntary assumption of nonassigned duties, and amount 
of time spent in group activities 10 items ) 

8 Permeability degree to which group permits ready access to 
membership (Reflected by absence of entrance requirements and by 
degree to which membership is solicited 13 item® ) 

9 Polarization degree to which group is oriented and works to 
ward a single goal which is clear and specific to all members (12 
items) 

10 Potency degree to which group has primary significance to 
members (Reflected by kinds of needs satisfied or potentially -^atis 
fled, by extent of individual readjustment implied should group fail 
relation of group participation to central values of members, 15 
items ) 

11 Stability degree of pera-istcnce over time nith essentially un- 
changed characteristics (Reflected by membership turnover rate 
frequency of reorganization, constancy of group «;izc, 5 item's ) 

12 Stratification degree to winch membership is ordered into status 
hierarchies (Reflected bj differential di'stribution of power, privilcgps 
obligations ind duties, and bj asjmmetrical patterns of difftrcntial 
hchav lor among membera , 12 items ) 

13 Vi'^ciditj degree to which mcnibera function as a unit (Rl 
fleeted bj ib'-cnco of die^cn^ion uid per onal conflict ‘•elf iggrmdiz- 
ing bthavior, rtsistancc to disrupting forces, md In hclitf of members 
that tlicj do function is i unit, 12 item'* ) 

llic interrelations of the e 13 fictora (phi- '^ize of group) are ino-.t 
rcadilj ‘•hown hj i rotited fictor in itnx puhh lied h> Ilempinll 
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3 Formal structure mtergroup patterns 
Autonomy of organization and subgroups 
Pattern of centialization decentralization 

Social status of organization and subgroups { league standing’ ) 
Patterns of dependency cooperation competition in relation to 
other organizations 

Rec|uirement‘> concerning communication and transactions with 
other organizations 

Operating patterns including conformity to formal patterns 
Goals 


Memboi'hip patterns 
Control 

Stratification status hierarchy power structure 
"Modus operandi 
Re«ponsibiIit} structure 
Rewards compensation welfare etc 
Intorgroup patterns 

Superior subordinate behavior patterns 

Tlie strategy of the present approach is to 
^ variables enumerated m relation to the universe 
f-ininri 1 ^ ^^Liove outlinc to a finite system of organizational 
V ninrini ® discusscd uudcr individual differences 

proposed by HcmnlnnT4'oi dimensions 

the f *1 / which IS summarized below to illustrate 

«ct of "fetors expected although a more comprehensn e 

ipproach ^ result from the systematic exploitation of this 

consisting of 150 items Hemphill 
t niLaiuremcnt scales for the following 13 dimensions 

other croiin*”^ ‘degree to which group functions independently of 

llcctcd bj d°cgrec orsT'd t”'" petition in society (Re- 

ciancL (lofnr 1 determination of activities, absence of alle- 

2 Cento T -Icpendcnco on other group; 13 items ) 

ns croun mnir^i regulation of mduiduals while functioning 

freedom of indi"duai*M‘"‘^'’ ■■"PO^cd on complete 

12 itLin^ ) beha\ior and by intensity of group government, 

trn.tm' ndltrcncftTL°l;^ f ™ 

of duties from ,o„nd.;i:fi;i;::i“r) 
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or other problems, remains to be settled IMore particularly, ho'^\e\er, 
the predictions of these and more extensive factors descnptue of 
organizations, developed along the lines pioneered by Hemphill, need 
to be investigated m combination with the other categories com- 
prising the complete universe of orgamzational behavior 

ENVIRONMENTAL FACTORS 

Of the three universes of variables, the preceding t^o have re- 
ceived most emphasis in relation to organizational behavior This 
category includes the entire range of ecologic dependencies and rela- 
tions among organizations Although a related area involving studies 
of techniques and modes of organizational interaction appears to be 
an important area of organizational research, the effects of environ- 
mental factors on organizational behavior, although generally recog- 
nized as having significant effects on behavioral criteria, both directly 
and in interaction with other variables, have been largely neglected 

Ecologic dependencies oj organizations Ecologic dependencies in- 
clude adaptations of organizations to conditions of both the physical 
and social environment Recent emphasis on human ecology by be- 
havioral scientists has focused attention on social dependencies, but 
the realities of adjustment of populations to the resources and physical 
conditions of the habitat have obvious implications for organizational 
behavior, which have received renewed prominence in view of current 
space explorations The social aspects of human ecology ha\e been 
represented by Hawley [254J as “an organization of interdependencies 
which constitute the population as a functional unity” Ha^\ley re- 
garded this as “an outcome of the adaptive strivings of aggregated 
individuals” The human community is thus -vieved not only as de- 
pendent on the physical conditions specific to place and time but 
also as itself an adaptne mechanism in whicli the forms of com- 
munal structure in varying en\ironmcntal contexts mxohe symbiotic 
relationships that influence behavior in manj subtle and indirect is 
well as in obvious ways 

Limitations of the ecologic approach to organizational hchatior 
The ecologic apjiroach to organizational behavior Ins ccitain limit i- 
tions similar to tlio^c of the homeostatic concept as a biMs for a 
psychological theory of motivation Homeoatitic functions are imitcd 
observable in physiologic needs and tension reduction, but ipplicd 
naively, this concept docs not account for all inotivatt.tI behavior Tor 
example, the “wisdom of the l>odj” ippeirs to be vngrint m tlie be- 
havior of people who overeat, overwork, and wlio frequently Mute 
their no'L to •'pite their face ” However, recent neurophyMoIogic thco- 
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[262], in which a major portion of the variance of the intercorrela- 
tions IS accounted for by three group factors, which he named 

I Behavior regulation appearing as social structure (with highest 
loadings on autonomy low control, low stratification, permeability, 
low potency and flexibility), which Hemphill characterized as “prob- 
lem-induced” mobilization of behavior of individual members of the 
group 

II Effective synergy (with highest loadings on polarization, viscid- 
it>, participation and «tabiljt 3 . which related to a similar factor re- 
ported by Cattell [101]), as referring to the total energy of group 
members, ab'iorbed bj group activity 

III Primary personal interaction (with highest loadings on inti- 
micj, sizo homogeneity, stability flexibility, hedonic tone, and low 
control), which is related to the concept of “pnraary” vs “secondary” 
groups 

The rotated factor matrix for these three factors is as follows 


Tahk 1 RotaUd Paclor Loadings (Hemphill [mS]) 


Dimension I 


1 Autonomy 0 73 

2 Control (low) 0 69 

3 Flexibility 0 44 

4 Hedonic tone 0 15 

5 Homogeneity 0 06 

6 Intimacy 0 I3 

7 Participation _0 29 

8 Permeability 0 62 

9 Polarization —0 08 

10 Potency (low) 0 60 

11 81ZC (small) OW 

3 Stratification (low) 0 64 

*4 Viscidita 0 ty 


II 

III 

h* 

014 

Oil 

0 64 

-0 14 

0 35 

0 61 

-012 

0 37 

0 34 

017 

0 37 

0 19 

000 

0 59 

0 36 

0 01 

0 84 

0 72 

0 69 

-0 07 

0 57 

-0 07 

-018 

0 42 

0 76 

-0 02 

0 59 

-0 23 

-0 16 

0 43 

017 

0 74 

0 57 

0 40 

0 41 

0 33 

022 

0 16 

0 48 

0 72 

0 23 

0 60 


re-earch Yct'^o s is a major contribution to organizational 

neared Ono largely ignored since the monograph ap- 

hirc bee^ln L I 

'Whpfbrr iln., as prcdictors of bchaMoral criteria 

Whether this reflects defects m the scales or m the criteria employed, 
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The following outline includes both aspects of the environment 
Although an attempt has been made to be comprehensive, it is ex- 
pected that some conspicuous hiatuses will be found 

1 Physical aspects of the environment 

Gravity 

Radiations and radioactive fallout 

Climate and weather temperature, humidity, atmospheiic pres- 
sure, oxygen tension, atmospheric changes (winds, storms), rainfall, 
snow, ice and related phenomena 

Terrain rivers, lakes, mountains, valleys, deserts, forests, 
swamps, coastal plains, elevation, ero^^ion, earthquakes, etc 

Natural resources sources of food (fi«h, game, vegetation, crops), 
shelter, clothing, minerals, timber, water 

Culture products facilities and technology related to transpor- 
tation, power, communication, construction, manufacturing, distribu- 
tion, agriculture, housing, habitability, warfare, characteristics and 
location of centers of population industry, government, education, re- 
search, entertainment, recreation, art« 

2 Social a'spects of the environment 

Nonmatenal culture a«cnptive solidarities (family, kin«hip, re- 
lationship systems, ethnic solidarities, primary groups, territornl 
community) , occupation and economy (economic institution^, organi- 
zation of the economy, units of the economy, economic trends) , strati- 
fication and mobility of the population (cH«a, occupation, «ocial 
stratification), political organization and authority (political power, 
political organizations) , religion and society, linguistic patterns, edu- 
cation, law, the arts, recreation, and entertainment, technolog> , sci- 
ence, value systems, beliefs, symbolic sj stems, health and welfare 

Social and economic states lc\cl of the economy, health, educa- 
tion, crime, morality, morale, intcrgroup tensions, cold war, strikes, 
disasters, etc 

Factors defined by locales and geographic netting of tlie organi- 
zation phy'iical and «ocial factors peculiar to locales, romotenc-'s 
pli>‘‘ical restraints (communication, travel, mobility), parameters of 
nonmatenal culture, ‘■ocial and economic ‘=t itcs ipplic iblc to «itcs uid 
locales of operation 

Relations with other organizations hierarciiicai rtlitions willi 
parent and ‘subordinate organizations, '•ourccs of support, competiti\e 
orginization®, sources of thrcit md conflict, relation'' with unions 
clients, regulatory agencies, trade a*- ociations, coinmunit\ group'* 
elccmo''\narj igencie", etc 
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nzmg (Pribram [440]) retains the basic equilibrative process in a 
more complex «\stem tliat provide', for variation and tuning of homeo- 
stats under central control This new conception retains the principle 
of interaction of the oigani'im and its environment but also accounts 
for \ arntion of adaptn e patterns 


Similarly at the level of populations man has adapted in many 
wajs to In'* cnMronment but he ha** also defied it in his frequently 
successful effort** to contiol and change it He has learned how to 
purify cca uatci to def\ graxity to inhabit uninhabitable places, and 
IS non well on his nay towaid colonizing strange new extraterrestrial 


emironment Thp<>o accomplishments reflecting distinctively human 
intellectual capacities ha\e given man greater range and mobility 
but ha\e not lio\\e\er freed him from symbiotic dependencies on the 
ph\s]Lal and ‘-otnl en\iionment In many cases they have created 
ne\\ prolilcms taxing his adjustivc capacities He may develop new 
'ourcc> of Viter food oxygen and other needed supplies but he still 
‘cpcn s on the o supplies He may be able to generate thrusts to 
nou ra izc graxitv but cannot remain aloft otherwise Conditioned 
living arca<i must bo maintained within biological limits, and their 
u 1 1 % or luman activihes depends on conditions of communication 
ii' support These complex ecologic dependencies are 

nf \ ratec b\ the extensive changes observable m the behaviors 
oT„V/ I identical air defense surveillance squadrons located m the 
Uin ‘irge I S city such as Fort Worth m comparison with 

tho c stationed at remote Alaskan <=ites 

ti\< of human ecology are primarily concerned with adap 

Inirio n ' ° populations and arc not suited to the study of eco 

iinnnrf!°t Particular formal groups within populations These 

^^opinln/rT " suited to the approaches of anthropology, 

behavioral science disciplines con 
reflirhn motions of members of organizations and of actions 

the collectuc products of organizations 
ccolome iflnablcs Ihc variables in this category represent 

In orL'iniT phy'^ical and ‘■ocial en\ironment, 

l)\ nicmbcrs their families, and associates, as well as 

pendcncie--^ recognition of a wide range of *;ocial de- 

thougli not adequately reflected in research on 
of the env V lavior Comparable concern with physical aspects 

defcmlui oriJolrthcorT'?' *1 To^tXTch, but can be 

thif tin n« theoretical and practical grounds if it is grmted 
pect*^ too, account for significant criterion v in mce 
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sions or objectives The rationale for this position is related to the 
basic philosophy of organizational research, which is concerned with 
maximizing effectiveness of goal attainment The mission is the raison 
d^Hre of an organization and if the mission fails, morale, welfare, and 
other desirable subgoals of its efforts are of little worth 
It IS believed that satisfactory mission-related criterion measures 
are available for many kinds of organizations, particularly task-ori- 
ented organizations in industry and in the military services A dis- 
tinction must be made, m this connection, between what have been 
referred to as “can do” and “do do” criterion indices The former 
refer to training, maintenance, proficiency up-grading, and the like, 
which serve the purpose of improving the posture of an organization 
with reference to mission performance, but do not actually reflect 
performance In the present frame of reference such measures would 
be included among the dimensions of intraorganization description 
and would noV be considered criteria Similarly, proficiency tests on 
simulation are not measures of actual performance, but belong 
properlyin the “can do” category The criteria must reflect the actual 
performance of the organization, with respect to desired aspects, over 
the entire period of time that such performance is subject to study 

Patterns of Interaction Related to Performance Criteria 
Basis for a Taxonomy of Organizations 

The programs of research outlined in the preceding sections are 
monumental It is doubtful that they will ever be considered com- 
pleted, but this is the nature of scientific progress However, it is 
necessary to have some rea=:onably satisfactory inventory of factors 
to represent each of the three universes discussed in the foregoing, 
and measurement instruments for them, m order to undertake the 
taxonomic study As indicated earlier, a reasonable battery of 35 to 
■lo dimensions of individual differences is a\ailablc now Dimcn‘=ions 
of organizations and of environmental factora remain to be devel- 
oped, although the organizational dimensions of Hemphill repre cut 
an important contribution in tint area For purposes of discusaion, 
it 13 assumed that a battery of 100 dimensional v inablca will repre- 
*^0111 the three universes, of per'-ons, organiz itiona, anti environnunt 

PROPOSID STLDV DESICX 

A prchminarj' btud> relating the-c v iriihks to org imzation il cn- 
teru imglit be undertaken on a <liver-c s-xjuplc of 2'30 orgmizilion" 
Org inization", for this purpo-c, shouhi be irbitrirjlj limited to or- 
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Dimensions of the environmental variable universe A modest re- 
search program designed to dimensionahze this universe has been 
undertaken by the author (Sells [474], [475]) The magnitude of this 
problem appeared discouraging to a number of the participants, but 
appropriate designs for both data collection and analysis are feasible, 
provided that the work can be undertaken on a large enough scale to 
reflect variations in significant dimensions that do not appear within 
the confines of a limited environmental situation 


Measurement of Orgamzatiomil Behavior 
The Cntenon Problem 

By approaching the problem of organizational behavior m the frame 
01 reference of a complete universe of relevant dimensions, the cri- 
enon Pj"® cm is greatly simplified Measures and indices of be- 
labor a are inappropriate criterion measures in univariate pre- 
because of differential effects of uncontrolled factors, 
contiast, the omnivanate 
factors h ^ because this approach requires that all relevant 
to indirprt ^ account It IS therefore unnecessary to resort 

able ratmff^^ ^ ^ measures, such as frequently question- 

can be made of ob- 

comnarable inf° Performance, such as sales, production, and 

not one of m problem in the omnivanate model is 

criterll^ distributing the 

criterion variance among a battery of predictors 

SELECTION OF CRITERIA 

bchavio1-'re™vant'tn i°h '"te™ for the aspects of group 

the research sfm* taxonomic study is an important feature of 

be guided bv fhp^^ omnivanate approach, this may 

di'turbancp hv objectives, without undue concern about 

group beha\ior practical feasibility Any reliable index of 

tored comno'it ^ eligible criterion measure, although fac- 
of stabditv ° n\ailable performance indices have advantages 
racanincful hch Multiple criteria, reflecting the range of 

function*, are no't' onlv ™ relation to their appropriate 

concerning the relaticJ “I™ essential to provide insights 

of organizational activitr'^ * “‘S"'flrant aspects 

profitablMo feus attcMiT Initially it vould seem most 

tcntion on cnteria related to organizational mis- 
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TOWARD A “THEORY OF METHOD” FOR 
RESEARCH ON ORGANIZATIONS 


Joseph E McGrath 


Introduction 

Organization research is a meeting ground (and, hopefully, a melt- 
ing pot) for the sociologist, the economist, the political scientist, the 
operations researcher, the mathematician, the social psychologist, and 
the engineer Men from each of these fields, and others, have con- 
tributed much to our current state of knowledge about the nature and 
dynamics of organizations 

But because the field of organization research is inherently as well 
as historically an interdisciplinary field, it is marked by great diversity 
in concepts, terms, and methods of study Since the men who do or- 
ganization research come from a variety of backgrounds, they tend 
to bring with them different tools, different concepts, and different 
methodological approaches Consider, for example, the extreme differ- 
ences in methodology between Mesarovic, Sanders, and Sprague (Chap- 
ter 26) and Bass (Chapter 7) in this volume, and contrast them fur- 
ther with Seashore and Bowers [467] m their studies of organizational 
effectiveness, or consider the differences between Guetzkow's [243] 
and Jensen's [298] approaches to tlie study of internation tensions, 
similarly, notice the differences between Cyert and March’s (Chapter 
16, this volume), and Likert’s [350] and Homan’s [282] empirically 
deri\ed organization theories Even when these sets of studies deal with 
the “same” problem in the field of organization research, the method- 
ological differences among them seem about as great as the differences 
between the methodologies of totally separate scientific disciplines 
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gamzcd but uot necessarily formal groups of not over 150 persons 
with rea onablj specific o\er all goals (as distinguished from multi 
phase corporate operations) for which suitable criterion measures are 
aaailablc The cooperation of their managements would of course 
be essential to complete the immense amount of individual measure 
meiit obscnation recordirg and associated data collection A period 
of ob creation of one jear common to all of the groups would be 
ideal but this would require a massive staff As an alternative data 
might.be collected over a five year penod taking 50 groups per year 
still a gigantic unlertakmg but closer to the limits of reality 
The analysis can be discussed in terms of a matrix of 100 inde 
pendent (predictor) and perhaps 10 dependent (criterion) variables 
lor about 25 000 persons and 250 organizations scattered widely geo 
graphical > Electronic data processing equipment at a central loca 
tion would handle scoring and computation Standard multivariate 
n ethods would bo used for multiple factor analyses of the mtercorre 
nrerct™! 'ncMing the criterion measures and discriminants 
(Sells rtTOiT'Ti,'' * '^1 "''’1 “S combinations of criteria 

related tn t! ii ^ uould indicate various patterns of variables 

0 taxolomv f™' °--g™izational behavior At this point the basis 
lor taxonomy of organizations would be in view 
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ologies that have and/or can be applied to the study of organizations, 
and attempt to place them m a framework within which they can 
be related to one another Secondly, we will attempt to define certain 
key concepts — “research information,” “information potential” and 
“information yield” — and from them formulate what we mean by 
“comprehensiveness,” “efficiency,” and “effectiveness” of a study ^ 
Then, in the final section, we will try to apply these concepts to com- 
pare and contrast different methodologies, and will consider some of 
the implications of these comparisons for programmatic planning of 
organization research 

It should be pointed out here that we doubt if any of the concepts 
presented in this chapter will in themselves be new or startling to the 
reader Nor will our conclusions likely offer the reader profound new 
insights The contribution which this chapter makes, if any, lies in 
its attempt to formulate ‘^orae well-recogmzed concepts and distinc- 
tions in a fairly systematic and rigorous way Hence, this chapter will 
not particularly add to “what we know,” but, hopefully, it will add 
to our appreciation of the import of “what we know” for “what we 
do,” when we set out to do research on organizations 

A Classification oj Data-Collection Methods 
Used in Organization Research 

Many streams of endeavor contribute to the current field of organi- 
zation research, and studies based on many different methodological 
approaches form part of the body of knowledge of that field The 
methodology used in studies of organizations range from carefully 
delimited, laboratory-conti oiled studies, such as those on communi- 
cation networks by Bavelas [51], Leavitt [333], Guetzkow and Simon 
[242], and others, to broad and sweeping conceptual analyses of large 
organizations, and even total societies (c g , Homans [282] , ^lerton 
[389], Parsons [429]) Organization research includes intcnsne case 
studies of single organizations (eg, W F Whyte [601], Selznick 
[476] ), broad surveys of many organizations of a single tjpe,* journal- 
istic analyses based on anecdotal evidence (eg, W H Whjto [603], 
Uicsman [450]), true “field expenraents” which m\olvc experimental 


^Many of the ideas pre-^nted in this chapter were de\ eloped m a rescarcJi pro- 
Rram dcsjgncd to rc\icw and integrate research mctho<JoloK> u^^'d m 
of complex man-machmc s>stcms, gpon«orcd b> the Pp>chological Sciences 
Dnision, Oflicc of Xa\al Rc*-carch See McGrath and Nordhc {37S1 
*Por example, Comrey ct al [1321 and Ud>, Chapter 11, this volume 
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Such diversity has both positive and negative effects on the field 
On the plus side, diversity of concepts and methods insures a dynamic, 
searching, pluralistic growth for the field, which probably offers a 
substantial safeguard against conceptual stagnation On the other 
hand, diversity of theoretical concepts — and above all, diversity in 
the use of methods — leads to considerable malcommunication within 


the field, which doubtle=s dec^ease^ the efficiency with which we can 
advance our knowledge 

Furthermore, it is apparent tliat every methodology has some lim- 
itations in terms of what it cannot do (or cannot do efficiently), as 
well as some advantages m terms of wlut it can do Hence, methods 
are not totally interchangeable, and the choice of methodology in any 
given case should be made on the basis of the possibilities and limita- 
tions of that methodology vis a vis the research problem to which it 
IS to be applied 


This chapter is written on the assumption that differences in re- 
search methodology do make a difference m the yield of research In 
0 er words, when we choose one metliodology over others in a study 
of organization, we are thereby affecting the kinds and amount of 
intormation which we can obtain from results of that study If this 
ion 18 true, it follows that we should choose the methodology 
tinn ^ ^ given case on the basis of the kinds of informa- 

anH nature of the problem we are studying), 

whii'h ^ maximize the amount of information 

Thnnlir" .f It also follows that when we 

or nnprnt, I®*" I'^^^sons of personal preference, familiarity, 

about expe lency, we are changing the nature of the problem 

amount / 7 ^ gaming information, as well as altering the 

am unt 0 information which we can gam fr^m our study 

raaximi7n n ma e rational” choices of methodology, so as to 
must be mformation relevant to our purposes, we 

coranarp tU ^ ° ° least two things First, we must be able to 
m oroviHin approaches in terms of their relative effectiveness 

sDecifv wb + ^ esired mformation This, m turn, requires ability to 
SSs the Pffl information,” and how we will 

mation In short “PProach for generating such infer- 
need i “tbe ’e make rational choices of method, we 

This ebtr those choices 

veloompnt n( ^ attempt to take some first steps toward the de- 
tions Our presenta^ ‘theory of method” for the study of organiza- 
stitute tbp +br!^^” ^ naturally into three stages which con- 

e sec ions of the chapter First, we will consider method- 
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feature All of these types of field studies are imestigations uhich 
obtain their data directly from real, existing organizations of the kind 
to which results are intended to apply That is, all field studies are 
direct studies of (members of) the class of phenomena with which 
the investigation is concerned, namely, real “fiesh-and-blood” organi- 
zations One important feature of data obtained from a “real-life” 
situation IS that the humans in that situation are operating under 
natural (not necessarily stronger) motivational forces, since the phe- 
nomena being studied are a part of their actual lives 

EXPERIMENTAL SIMULATIONS 

The term “experimental simulations” is used here to refer to em- 
pirical investigations which attempt to create a relatively faithful 
representation of “an organization” under quasi-laboratory condi- 
tions, set that simulated organization “in motion,” and study the 
operation of that organization as it is expressed in the behavior of 
humans who are assigned roles within it (eg, Bass, Chapter 7, this 
■volume, Guetzkow [243], Rome and Rome [454]) This category is 
roughly equivalent to Guetzkow ’s category of “man computer simu- 
lations” (Guetzkow [239]) 

In such studies, many features of tlie structure and process of the 
organization are simulated, often by the use of computers, to study 
the process and consequences of behavior of human subjects who 
operate the simulated system These studies are distinguished from 
laboratory experiments (Class 3 in our present classification) in sev- 
eral respects First, the stimulus situation within winch the individual 
is operating is more or less continuous in an experimental simulation, 
in contrast to the laboratory experiment v\bich usually consists of a 
senes of discrete trials Secondly, as a part of the continuous nature 
of experimental simulations, participants' responses at any particular 
point in time partly determine (along with the “rules of the game’ ) 
the stimulus situation in which they will be operating at subsequent 
points in time Finally, experimental simulations differ from 1 ibo- 
ratory studies m that they attempt to simulate or model properties 
of “real-life” organizations, which is the ke> defining property of 
this class of mctliods in tlic present schema 

Hov\ever, experimental simulations vary considerably in terms of 
the degree of fidelity of the simulation involved Tliey al'^o v irj in 
terms of the complexity of the simulation, and in terms of wlietlier 
the particulir simulation is intended to reprc'-ent i geiitne tv pc of 
orginization or ‘-omo particul ir tv pc of organization All thrLC of thi't 
di'“tinclions go togetlicr to dettnninc whether the '•iniulition pre-tnl- 



53S CONCLUSION PERSPECTIVES FOB FURTHER RESEARCH 

the participants with a “bare-bones,” fairly abstract representation 
of only the ke> processes felt to be important (e g , Guetzkow's mter- 
nation simulation 1243]) or whether it attempts to provide them with 
a content-enriched stimulus situation which "seems” very similar to 
the real ’ situation (e g see discuasion on realism in Bass, Chapter 
7, till, ^olunlc) Experimental simulations also vary m terras of how 
open or closed they are, that is, m terms of how much of the 
total operation of the organization is simulated and how much is left 
to determination by the performance of the human participants 


LABORATORY EXPERIMENTS 

Laboratory experiments are those studies m which the investigator 
triP^ 2 , enipt to recreate “reality” in his laboratory, but rather 
in a situations and represent them 

of thc^G TYinr ^ ^^potal form His purpose is to study the operation 
tions He is a-mental processes under highly controlled condi- 

a “creenhmi.J*’ interested in making his laboratory situation 

Rather he I ® study of some particular class of organizations 

P-um., he Tehf '"‘"f 

or.an.at.J„altntothe:,s:t7/' ^ 

late to the laboratory experiments as they re- 

the studies of enmm ^ research can best be presented by using 

I120] "'‘"o'-ks (Bavelas [51] , Christie, et al 

otkers) as lllustratm'^ ’ Leavitt [333] , Shaw [480] , and 

studies isolate otki ^ method The communication net 

nimclj, the natter omental feature common to all organizations, 
components and sf ^ ®®®rimmcation linkages between organizational 
Hboratorv mnrio. ^ effects of variations in this pattern under 

oodc nets of either the specific nets studied (four and fi\e 

l^ighlj decentralized!^ Patterns ranging from highly centralized to 
fication problems tasks being performed (symbol-identi- 

‘Mmulato-’ rc.l ir'^ arithmetic problems, etc ) were meant to 
R'lther, the purno o structures or real organizational tasks 

^0 le communication net studies was to determine 

iBa groep-i relevant human behavior, as individuals and 

Hboritorv experiments wh organization research A few of the many 

to organization rcv-arth . made important direct contributions 

on communication, dev cl communication net studies, include studies 

formal groups [30] norm«», and i "^if ^ conformit> in m- 

group pressures as thov ..ff * 1510 ), i ' cohc«ncnes3 and 

^‘C fjRll t. 


/ ^ 
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how variations in highly abstract and basic patterns of communication 
influenced certain basic kinds of human activities (e g , transmission 
and reception of messages, deductive problem-solving, organizational 
planning) and certain classes of human reactions (felt satisfaction, 
attraction to the group, job satisfaction), which presumably operate m 
all human organizations 

This attempt to create and study generic structures or processes is 
one of several features which distinguish laboratory experiments from 
experimental simulations as discussed previously Other distinguish- 
ing features are the frequent use of a series of discrete, independent 
“trials,” for which the stimulus conditions are entirely preprogrammed 
by the investigator, rather than using a continuous stimulus situation 
which is partly determined by prior responses of participants This 
pattern of procedure gives the laboratory experimenter greater con- 
trol o\er the stimulus situation and reduces confounding between dif- 
ferent stages of performance, although it also reduces the continuity 
and the “felt realness” of the situation for the participant 

COMPUTER SIMULATIONS 

This class of methods should more properly be called “mathematical 
models ” It is here referred to as computer simulations, both in order 
to contrast it with experimental simulations (Class 2 in the present 
schema) and because the special kind of logical or mathematical model 
which we call computer simulations is frequently used in the study of 
organizations Guetzkow ® designates this class of studies as “all- 
computer” studies Computer simulations arc also sometimes referred 
to as “jNIonte Carlo” studies, because they generally utilize the pro- 
cedure of random selection from predetermined probability distribu- 
tions as a means of “simulating” specific behaMors of parts of the 
system on specific occasions 

Computer simulations are distinguished from experimental Miiiuhi- 
tions because they arc closed or logically complete models of the cl i^s 
of phenomenon being simulated All xanablcs, including the depend- 
ent \ariables” or “output \ariablcs” which result from opention of 
the sjstem, are built into the fonnulition of the simul ition model it- 
self Thus, the model does not iinohc or require performance by hu- 
nian participants Performance or output x ambles are contained 
Within the model, mo'-t often is stochastically dctermineti con-equeiiccs 
of the computerized “operation” of the simulated org uiiz ition 

MaS 

^ ^ c llonmi s Cli iptcr 15 for m LWimplc 
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Computer simulation^ can represent either a generic class or a par- 
ticular class of organizations Computer simulations \arj' considerably 
m the “richness” and complexity with which they simulate the (class 
of) organizations being studied They vary, m particular, in the ex- 
tent to which the similation tries to represent “depth’* characteristics 
of the human components of the organization (e g , values, attitudes, 
norms, conforraitv pressures) aa well as their superficial “output” 
characteristic^! They also xary, of course, m the “validity” or “rea- 
sonablenesa of the a''umption3 bv means of which such representa- 
tion« of human beha\’ior are inserted into the model 
Models do not ne^e=aarilv ha-ve to make use of computers to belong 
in the computer simulation class as here defined In fact, an intereat- 
ing example of a simple and low-cost model, which “runs” without the 
u^e 0 any major computational aids but which ne\ertheless has all of 
the essential character^Hics of this class of research methods, is pre- 

“f ‘his class of rc- 

earch is that all structures and processes nhich are to be dealt with 
«Pre:=cnted m the simulation model itself 
parame ers, as operating rules, or as stochastic processes 

EELATIONS BETtVEEN THE FOUR CLASSES OF METHODS 

alone appear to be more or less ordered 

can be thoiiiThf 'f™ seteral facets The ordering continuum 

S aUract fatl? 

label the enH« f , simulation end) Alternate ely, ue can 

an abe, “ Baalism versus artlficiahty, or ne 

di£rerent'*dieItf''mrt't,^r®“i!^‘'L ''“'’"■'^'“8 continuum, the four 
tinuum differ markedlv r"** ‘dentified along that con- 

^hich they offer ih ^ another in terms of the advantages 

they imnoL h m terms of the limitations which 

example the study end of the continuum, for 

realism”' and nf substantial advantages of “felt 

e operation of inherent motivational forces As 

' ary along a continuum^rth ***®*™^°“ that the methodologies being considered 
‘field experiment’ which ^ categorical manner For example the 
experimental simulation as a field study, often shades mto the 

highly abstract represent t ^ experimental simulations which are 

nearli mdistmguishable generic classes of organizations may become 

classification of methods laboratory experiment The four-category 

IS Used for coavemence and clarity of presentation 
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pointed out previously, this does not necessarily mean that human 
participants are operating at higher levels of motivation Rather, it 
means that they are operating under more “natural” kinds of motiva- 
tions, since the study itself is an integral part of their lives These ad- 
vantages of the field study are gained at the cost of less precision, less 
control, and less freedom to manipulate variables whose effects may 
be of central concern Research methods at the other end of the con- 
tinuum — laboratory experiments and computer simulations — have as 
their major advantages precisely those characteristics which are the 
major disadvantages of the field study precision, control of variables, 
and considerable freedom to manipulate variables of central concern 
However, they also have the complementing disadvantage of lack of 
realism 

These and many other advantages and disadvantages of various re- 
search settings make it very clear that the four classes of methods 
are not at all interchangeable Rather, they seem to offer comple- 
mentary approaches, and the choice of the best approach m a given 
case must reckon with the relative importance of realism, precision of 
measurement, opportunities to manipulate variables, and many other 
features of the research situation Our purpose here is to work toward 
development of some guide rules for making these comparisons, hence 
for making our choices of method more nearly “rational ” 

Development of such guide rules requires that we establish a net- 
work of basic methodological concepts — a theory of method in terms 
of which we will “calculate” the relative efficiency, comprehensiveness, 
S'Ud effectiveness of various research approaches, so that their relative 
usefulness to us in a given case can be determined with some rigor 
Accordingly, we will interrupt our consideration of different classes 
of research methods temporarily to establish some basic tools for meth- 
odological comparisons in the next section of this presentation Then, 
m the final section of the chapter, we will return to a comparison of 
advantages and disadvantages of different research settings armed ^^lth 
more adequate tools for making such comparisons 

Some Concepts for Assessing the Adequacy of Research Methods 

THE NATURE OP A RESEARCH PROBLEM 

Research has to do rvith identiBcatlon and measurement of variables 
Riought to be relevant to a certain problem or phenomenon and de- 
termination of the interrelationships among those varnbles When «c 
Jo research, ne ask three basic questions (a) fVliat are the important 



542 CONCLUSION PERSPECTIVES FOE FURTHER RESEARCH 


or relevant variables (conditions, parameters, properties, etc ) of the 
phenomenon I wish to study‘s (6) How does each of them vary (in 
nature) , what range of values can each of them assume? (c) How do 
they covary , is the value of one variable predictable from (or pre- 
dictive of) the value of one or more other variables? 

Let us consider a “research problem” as a set of variables, descrip- 
tive of some phenomenon which is of interest to us, whose covaria- 
tions we are going to attempt to descnbe The variables in such a set 
include (a) properties of the class of object or entity being studied 
(eg, individuals, organizations, etc), including properties that have 
to do with relations between parts, (b) properties of the environment, 
situation, or setting \Mthm which that class of objects exists (includ- 
ing suprasystems to which the objects are organic, their physical en- 
vironments, their tasks) , and (c) properties of the action or behavior 
of the objects in relation to the environment 

above types is relevant to the research 
tprfnhh!/ ff ® 'j^riation has an (appreciable) effect on, or is (de- 
of the set ^ ^ variations in one or more of the other variables 

relm^^ in any given case, there are a finite number of 

termmahlp m ^ studied (Variables which are de- 

and diampfpr^ functions of one another — such as the radii 

at some vflii.n ( 1 f relevant variables are always present 

whSr Ihtr - research s.tuat.on, 

the research nmhi J^ecognized by the researcher or not Hence, 

cannot rediir! ^ '” “ 'n concerns the total set of variables ^ We 
can only limit tb^ of relevant vanables in the situation, we 

of them nr rpri ^ °f our study by restricting variation of some 
some of them ^ Pi’ocision of our study by ignoring variation of 

ALTERNATIVE TREATMENTS OP VARIABLES 
search probltm^°R of the relevant variables in a re- 

four "xd^ve t;T 

values excent onp'^L oonfrol a certain variable Vj so that all of its 

several v\avs hv’cJ' Prevented from occurring We can do this in 
ditions, etc ^ ective sampling of cases, by arrangement of con- 

certain va^il^ '^nampidate a certain variable V, so that a 

i IS required to occur This operation can also be per- 
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formed by a number of techniques, including design or assembly of 
parts, induction of conditions, and so forth ° 

Treatment Y We can deal with a given \ariable Vj by 'permitting it 
to vary freely and measuring tlie values of it which do occur Such 
measurement can take various forms, including the use of physical 
instruments, the use of human observers, the use of self-reports by 
the objects of study 

Treatment Z We can ignore a variable F/ by permitting it to vary 
freely, but failing to determine what values do occur This treatment 
IS applied to all variables which are in the relevant set F, but which 
are not dealt with by Treatments X, Y, or Z 

In any given research situation, every relevant variable is handled 
by one and only one of these four treatments These four ways of 
treating variables are used with differential frequency in studies con- 
ducted in different types of research settings For example, Treatments 
^ and X are the hallmarks of laboratory studies and are used «eldom 
or not at all in field studies The use of Treatment Z is more or less 
inevitable in field studies, but its use can be minimized in the lab- 
oratory 

These four ways of treating variables have different implications 
for the scope, precision, and effectiveness of study design, because they 
have different effects on the amount of research information which in- 
heres in a study design and the amount of information which can be 
extracted from that study So, before returning to a discussion of re- 
search settings and their uses, let us consider the concepts of research 
information, information potential and information yield within a re- 
search design 


RESEARCH INFORMATION, INFORMATION 
POTENTIAL, AND INFORMATION YIELD 

Research information has to do with the specification of relation- 
ships between variables We have gamed research information when 
We ascertain whether or not the occurrence of a particular value of a 
variable Fi is predictive of (or predictable from) the value (s) which 
obtain for variable Fa (Fa, , F^r) As a convention, we will say that 

There are several important special cases of Treatment X One of the more 
interesting ones which is widely used under the name of ‘ Monte Carlo tcch- 
J'que.” IS the random ^election of a value A., for a given vanablc 1 y on a ^%cn 
trial,” out of a predetermined probability distnbution of ^alucs for ly Here 
although there is some mdetenninancy for anj gi>en trial, the distribution of 
Values over a senes of tnals is predictable m advance, the accuracj of the pre- 
dictioa bemg a function of the number of trials in the senes. 
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we gam research information from determination of whether or not 
two (or more) variables \ary together, while \\c will say that wc gam 
positive research information when we discover that two such vari- 
ables do, m fact, vary togetlier predictably 
The amount of information which can be gained about any gnen 
situation IS a function of the amount of “uncertainty,” or potential in- 
formation, which IS inherent m that Mtuation The potential informa- 
tion contained in a '‘itualion depends on the numbci of (relevant) 
variables and the number of values which each variable can assume 
If there are F variables relevant to a situation, and each has k values, 
then for any given instance (trial event, etc ) of that situation there 
are fc" possible combinations of values of the variables involved That 
term fc" represents the total information potential of a situation 
We gam positne research information to the extent that wc reduce 
the number of possible combinations of values of variables k*’ by as- 
certaining that two or more variables vary concomitantly That is, we 
gam positive reseaick information when wc can predict that the oc- 
currence of a certain value kx of variable Fi will be accompanied by 
the occurrence of a certain value ki (or a restricted range of values, 
less than the total range) of another variable Fa, under conditions 
where values of Fa other than the predicted value(s) are free to occur 
(insofar as the study operations are concerned) Hence, we gam posi- 
tive research information when and only when something that is free 
to happen predictably does not 

On the other hand when we reduce the potential information of a 
81 nation by deliberately precluding the occurrence of certain values 
0 a wiable (as vve do when wc “experimentally control” a variable, 
as in re^ment TF) , we have not gamed any research information by 
so omg Rather, when we alter what values of a variable can occur — 
some values from occurring (as m experimental 
va? variable, Treatment IF), or by insuring that a certain 

° e variable does occur (as m experimental manipulation, 
< 11+1 ^ reduce the potential information which our study 

^ntains below that which is contained in the “real-world” 
it <3 example, if one variable is controlled at a single value, 

° occurrence is reduced from fc to 1 value, and the total in- 
abl reduced from k» to If there are five van- 

Hunt,’ possible values, ft” = 100,000, ft”-' = 10,000, a re- 

duction by in this particular case 

m a situatTon Ind thaHa* h"'' variables 

alternative values ^ ^ ^ number of possible 
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This reduction of potential information represents a restriction of 
the scope of our study and a hinitation on the generality of our find- 
ings AVe can represent the scope or generality of a given study in terms 
of the ratio of the information potential of the study to the informa- 
tion potential of the “real-world” situation to which it refers (and to 
which its results are intended to apply) where w refers to 

the number of vanahles which were viade to occur at one particular 
value 

The total potential information in a study situation sets the upper 
limit for the total research information which that study can yield, 
just as the amount of uncertainty associated with a message limits the 
amount of information which the message can convey AVithin this 
limit, study procedures affect the extent to which that potential in- 
formation IS realized as research information By definition, research 
information imohes statements about the covariation (or lack of it) 
between two or more variables, at least one of which is free to vary 
“at will ” Determination of 'uch corariation, or its absence, requires 
(a) that at least one of the lariables being related be free (insofar as 
our study procedures are concerned) to take on any of a range of 
values, and (6) that we identify (measure) what value of all of the 
variables being related actually obtained m each of a given set of 
instances When we permit a variable Vj to vary freely, but do not 
determine what values it assumes (Treatment Z), we do not reduce 
the information potential inherent m the situation (i e , the number 
of alternative combinations of values of variables which can occur), 
but we greatly reduce the information which we can extract from the 
situation (le, the information yield of our study) Variables which 
are uncontrolled but unmeasured (Treatment Z) generate noise in our 
data Extending the previous illustration 1/ have five variables, 
each with ten values, k" = 100.000 If one of the five vanables is con- 
trolled at a single value, but a second variable --E-red die total 
. . . nf fhp •itudv rcmaina — lUUUU, out tne ac- 

count“Me°or'’s‘’pecifiable information is reduced to k— which equals 
1 000 If accountable information is considered information yield and 
effects of variables winch are uncontrolled but ignored are considered 
effects ol var expresses the precision of a study m 

3s If die ratio of accountabU information (information yield) to 
potential information 

.. ».« cf 'simnl to ■'Ignal plus-nois; ’ It is nn cx- 
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EFFICIENCY, COMPREHENSIVENESS, AND EFFECTIVENESS 
One might consider that the efficiency of a study is reflected in its 
precision as defined 'ibo\e, that is, the ratio of accountable informa- 
tion to potential information, « One might further view 

the comprehensiveness of a study m terras of its scope or generality, 
expre==ed as the relation between information potential of the study 
and information potential of the referent situation, as pre- 

■viou'^ly di^cu^aed Honever, we should probably view the over-all ej- 
fectiieness of a study by companng its information yield to the total 
potential information of the referent situation Hence, effectiveness of 
a study can be expressed as In this view, we lose “com- 

pre eniueness when we control variables (i e , restrict their range of 
va ue^s y reatments W or X) , we lose “efficiency" when we ignore 
'am es (i e lot them vary but fail to measure them, Treatment Z) , 
and wo lo^e ‘effectiveness" when we do either of these 
nf iffereiU t^es of research settings vary m their relative uses 
Hifror ^ ^ T’ P^'^^viously noted, these settings also 

enmnrot^ ^ extent to which they are limited in 

dX^n T'"' effectiveness We shall examine these 

differences in the next section 


Comparison of Research Methods 

consideration of the four classes of research 
research ^ escribed As already noted, these four classes oi 

. nt, m" “ “> “'ey ufhze the four 

1' H'"™. “'ey differ m the.r po- 
four clashes of mrihodi 'nformation yield Let us consider the 
the four diffor comparatively, in terms of the way they use 

that u«c reatments of variables, and the consequences of 


treatment W experimental control 

means tends ® variable by experimental 

from field ein/L * move along the continuum of methods 

F.r~t This occurs in two ways 

I'bcratel, to m«st.gator uses Treatment W de- 

^ingle constant \ relevant variables m the problem at a 

' iriabics ahicli arc” n/° ‘ “*’* '“"found effects of other 

dchberatel, reduces lhefr° f" ““"S 

e -cope or comprehensu eness of his study — he 
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TaUe I Relative Frequency of Use of Different Treatments 
of Vanahles in the Four Classes of Researdi Settings 



Alternative Treatments of Variables 

Classes of 
Research 
Settings 

Treatment W 
Excluded 
by Control 

Treatment X 
Made to 
Occur by 
Experimental 
Manipulation 

Treatment Y 
Varying 
Freely and 
Measured 

Treatment Z 
Varying 
Freely but 
Ignored 

Field studies 

Low or no 

use 

Low or no use 

High or low 
use, gross 

measure- 

ment 

Very high use 

Experimental 

simulations 

Medium to 
high use 

Moderate use 

High or low 
use, mod- 
erately 
precise 

measure- 

ment 

High use 

Laboratory 

experiments 

High use 

High use 

High or low 
use, pre- 
cise meas- 
urement 

Low use 

Computer 

simulations 

Very high 
use 

Very high use 

Not possible 

Not possible 


cuts down the potential information in it — as a price for excluding 
“noise” from it However, the laboratory or simulation investigator 
also often uses Treatment W unwittingly That is, m the process of 
simulating or recreating the class of phenomena being studied, he is 
likely to overlook important features of the real life situation which 
he IS modeling Hence, he applies Treatment W to these variables by 
holding them at a single constant value (“zero” or “excluded”) These 
exclusions also reduce the information potential of the study, even 
though they are not done on the basis of deliberate choice by the in- 
vestigator In the field study, the investigator usually does not have 
Jin opportunity to control variables, either deliberately or unwittingly 
Hence he avoids both the problems and the advantages in\ohed in 
use of Treatment W 

The use of Treatment W has positive and negative effects on a study 
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(l^.^lgn On the positive side, to control a vaiiable (Treatment tf), 
ratlnr than permitting it to vary freely without measuring it (Treat- 
ment /), prevents a loss of efficiency in the study by reducing the 
‘noise ” On the other hand, to control a variable at a single value 
(Treatment IF), nth»i than making it occur at each of a senes of 
'peciftc values (Treatment A) or letting it vary but measuring its 
variation (Treatment Y), reduces the information potential of the 
studv below the information potential of the referent situation and 
thus reduce, the scope or comprehensiveness of the study 

c'vults of a ‘Jtudv only refer to the specific combinations of condi- 
tion. u^cd T hev might or might not hold if one or more of those vari- 
ai i Q w nc 1 Treatment II has been applied had been held at some 

a 1 iT, *' “ ““““““ "™'‘' "'here a van- 

in the n n “ ''“0 interactive effects with other variables 

tion in 0 , 1 '“ , " “d organma- 

we need to interactive variables If so, then 

b\ choo intr t «ot to \ioIate that concept of organizations 

off rr ^ value lu 

obout selection of the 

decided to apply Treatment ,'y “ variable to which we have 

to a -inRlc value bene I 0 relevant variable 

binations of conditions" ‘*’e applicability of our results to com- 
to choo-c the natural mri'T*' “'I® ‘’’o* value, we probably ought 
referent situation rad ^oluo of that variable as it occurs in the 
mfon.n,mro; a ‘ ctL!“l=^^^^ -b-h gives us "baseline'' 

(•asy to implement (looking) design, or a study plan that is 

experiments pcrtaining''to a'"**”"’ 'v® to simulate or do 

mi\ture of inalo -inri f i ” whose subsystems have a 

lory study "'o “’sbt 'vont to do a labora- 

fonnanco effects ono « ^ f S^oup communication processes on the per- 
group. (or unifonnlv groups A study using uniformly male 

•inlcs and female, m p<i h ^ ^ groups), or using a constant ratio of 
‘ch'mcr” dtkmn ( iti,i "ould seem on the surface to offer a 

Ilowcatr, such dc^iim design that is easier to implement) 

'^hich <!ttcnmncsmale-f useful as a design 

difltrenccs (and *^*^*”^**®**'*°*^®^ groups on a random basis 

'ull m/iracf uith ^ composition differences) may \erj’ 

ince That is, the “(j, P‘ittorns m affecting task perfonn- 

nuy be _*! , ^°*”*nunication pattern for task effectiveness 

u a I-ma!c, all-femalc, and mL\cd-sc\ groups 
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If this were true, results obtained from study of all-male groups just 
simply would not apply to mixed-sex groups even if all other features 
of the study vere uell executed In fact, trying to apply results of such 
a study to real life organizations which have mixed-sex work groups 
v-ould systematically lead us to tlie wrong answer (i e , we would be 
led to select as optimal a communication pattern which was definitely 
not optimal for task effectivene«:s) 

If we found it necessary to do our experiment with groups of only 
one sex composition, we would be better off using the composition 
pattern that is modal for those groups (or organizations) to which we 
want to apply our findings If we used randomly composed groups, or 
groups with the male-female proportion which was most predominant 
in the referent organizations, we still would not gam information about 
other sex composition patterns, of course Nor would we avoid the 
problems posed by the interaction effects of the variable we cho«e to 
control But at least we would obtain results which, when applied, 
would lead us to be systematically right in our choice of optimal com- 
munication patterns 

TREATMENT X EXPERIMENTAL MANIPULATION 

In Treatment X, we use experimental manipulation to insure that a 
certain value of variable F, will occur on a certain occasion (or 
trial) Most often, we are manipulating circumstances so that differ- 
ent values of V, occur on different trials according to a predetermined 
schedule If only one value of a variable is used for all trials, Treat- 
ment X becomes identical with Treatment W, and has the same re- 
strictive effects on the study design If the variable is manipulated so 
that every one of its possible values occur on some trials, then Treat- 
ment X does not place any limitation on the information potential of 
the study In most cases, however, experimental manipulations use 
more than one, but less than all values of the variable, hence they 
lead to some restriction in scope 

The use of Treatment X tends to increase as we go from field studies 
to computer simulations Furthermore, there tends to be an increase in 
the number of values of a variable which are utilized when a \anable 
is manipulated For example, when a field study does manage to 
include an experimentally manipulated variable it is almost always 
necessary to limit the manipulation to two, or at the most, three, Ic\els 
of the variable (including control groups) (eg, Sea'^hore and Bowers 
[•167], J^Iorse and Reimer [407]) In laboratory experiments, on the 
other hand, it is often possible to \ary sjstematically one or more 
'''iriables at each of a senes of \alucs To the extent tint this cm 
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be done, -we can then determine the functional relationships between 
the manipulated variables and other “free-but-measured” variables 
(Treatment 7 ) 

On the other hand, while the field study is seldom able to raanipu- 
late any variables, or to manipulate them at many levels, the ma- 
nipulations which sometimes can be achieved in field settings are often 
very powerful Partly, this power comes from the fact that manipula- 
tions of conditions m a field study— whether due to “natural” causes 
or to cxpcrmicntal plan-affect the very lives of the participants m 
the study Manipulations in the laboratory, on the other hand, are 
hnren/' S’ ''cak both tor ethical reasons and because of the m- 

hcim 1^^ ' cia 1 y 0 the motivational conditions under which par- 
ticipants are operating ^ 

the advantages of the computer simulation lies in 

variables \ Provides for systematic manipulation of many 

can ceneratp mmh values In fact, the computer simulation 

real world hiu K conditions which do not exist m the 

ical devclonmpn^ effects may be of vital importance for theoret- 
veloped to renre^pnt*^^ example, a computer simulation might be de- 
form with nerfppt organization whose “human components” per- 
nature— to studv and rationality — a situation not found in 

ganl^aVon performance of that or- 

sumptions about simulations seem to build such as- 

nizing that thev -ir their models, without recog- 

ng that they are dealing with hypothetical upper limits ) 

The Z UNCONTROLLED VARIABLES 

nicnt Z) ceneraflt^"^^^ unmeasured operation of a variable (Treat- 
are neither within a study design All variables which 

noi'c-producing v arilblcr T v’ T'" necessarily, 

uays more or less Treatment Z in a study is al- 

about the nhpnnp-.«^^"u cither as a result of lack of knowledge 

edge about annm studied or as a result of lack of knowl- 

By thou .e ' T procedures 

handled by Trcahf ure, field studies are likely to contain variables 
because field stud vanables which have been ignored), 

manipulation (v/ preclude much use of control (T 7 ) and 

be measured effccti ^ contain more variables than can 

ICS I . ^ ' ) The major advantage of laboratory stud- 

U'O of Treatment 71° uncontrolled variables (i e , minimize 

and 'ometiine^ v f. ,, Treatments IF and A', 

, to variables which might have received Treatment Z 
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in a field setting Experimental simulations also share this advantage 
with the laboratory setting, but to a lesser degree because of the 
greater complexity and the contmuity-of-situation ^\hich they con- 
tain Computer simulations essentially eliminate Treatment Z They 
have no “noise ” 


TREATMENT Y A NECESSARY CONDITION 
FOR OBTAINING RESEARCH INFORMATION 

The number of variables handled by Treatment Y does not neces- 
sarily increase or decrease as we proceed along the continuum of meth- 
ods from field studies to the laboratory situation However, the pre- 
cision with which variables can be measured tends to increase Preci- 
sion of measurement is used here to refer both to sensitivity (the num- 
ber of values of a variable which can be distinguished) and to relia- 
bility (the stability of results from independent measures) of the 
measurement process 

Treatment Y does not exist in the computer situation, for the same 
reason that Treatment Z is not a part of that class of research settings 
Treatment Y refers to permitting a variable to vary freely and meas- 
uring its variation, Treatment Z refers to permitting a variable to vary 
freely but not measuring it Since no variable is operating outside the 
control of the investigator in a “closed model” such as a computer sim- 
ulation, neither Treatment Y nor Treatment Z arc possible within it 
Even the “output” variables of a computer simulation do not \ary 
freely, but rather are wholly determined by the values and rclation- 
‘'hips built into the model Thus, even though the complexity of the 
model and the stochastic nature of some of the variables in it ina> 
prevent us from clearly specifying the output of its “operation” m ad- 
vance, that output is nevertheless determined fully, albeit in a com- 
plex manner 

Hence, while the computer simulation entirelj eliminates “noi'-e” 
because it does not permit Treatment Z, it also entirely elmun Uts 
'^njormation, m the sense in which that term is here defined, bcc ui-e it 
does not permit Trcitment Y Returning to our earlier definition, we 
can gain re=earch information when and onl> when ’■omething tint !*« 


*’Onc miKht nrpiit thit tonipuler ^mulitions conlun uoi'C* beem-^ tin \ 
‘lelibtnttlj mlroduct rimloni > trntion b> the um. of sloclii-tit, pro(c -4’' ''U(b 
'■vrntion js nois. of a dilTcrcnt ->011 thin mciat here \ithouJi it j nxluccs 
aidckrimnanc> for i n\cn trni tin, di tnbution of \ iIuch for tin tot il t 
of Inals IS predict ibic m id\ nice \s note*! preMoudv (^.e fooinotr y) tl . * 
^lonle C irlo ’ procedures iro rcalb i tpciul cim, of Ireatnicnt \ 
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free to happen does not happen That condition is never met by a 
computer simulation or anj logically closed formal model 
Since the presence of Treatment T is a necessary condition for ob- 
taining research information, maximizing its use would seem to be an 
unqualified desideratum However, such a generalization could lead to 
substantial inefficiency in the collection of empirical data For ex- 
ample, there may be a particular \alue of a variable which seldom 
occurs m nature but which is of key theoretical significance To obtain 
information on how that value affects other variables by use of an 
all Treatment Y approach might be prohibitively costly We would 
need to obtain a rati er large sample of data for all frequently occur- 
ring \alues in order to obtain even a meager sample of cases which in- 
clude the value of particular concern The substitution of Treatment X 
m such a situation greatly increases efficiency by controlling the rate 
at which we sample values of (independent) variables It permits us 
to substitute systematic for representative sampling, hence to provide 
an a equate amount of data for all values of concern within a mini- 
mum total amount of data 


COMPREHENSIVENESS, EFFICIENCY, AND EFFECTIVENESS 

research methods in terms of their comprehen- 
cussmn ' effectiveness are implicit in the foregoing dis- 

values nf '''hich reduces the number of combinations of 

lotn .hlj “ ■” situation reduces the 

"„t 1 of “d 0^0 of 

duniifT thu «t ^ 1^ u*? ^ ^ small number of values of a variable occur 

hencTto a edt’l 'f -formation potential and 

and A mrr ^ oomprehensiveness Since the use of both W 

tion to labonT study to experimental Simula- 

time Genenliv”"^^ study, comprehensiveness decreases at the same 
putcr simulatin’ decreases still further m the com- 

m the r.! „ " “f "’0 offensive use of Treatment TF (often 

feasible for m assumptions designed to make the model 

smiuhLn to T for a computer 

sjstcmatically 7 oo-Prehensiveness somewhat by 

Treatment A' rather tl.L CatetTr”' 

controllcd"™rellmrar^'‘‘!”®/ fo 6 “ unmeasured and un- 

tend to pnnfrmnri f ^ntroduccs noise into the design, which will 

the cfflcicncy of tllfsTudy ’s” ™''-dles, and hence reduce 

siuuy bince the use of Treatment Z decreases as 
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we move from the field study to other settings, it follows that field 
studies are geneially less efficient than experimental simulations, which 
m turn are less efficient than laboratoiy cxpeiiments Computer simu- 
lations eliminate noise in the present sense of the term, but they do so 
in a mannei which also eliminates information Hence, no meaningful 
statement of efficiency, in the present sense, can be made about the 
computer simulation 

Thus, within the framework of the present set of concepts, field stud- 
ies are relatively comprehensive but inefficient As study designs they 
retain almost all of the potential information which exists m the real 
life situation, but they also contain much noise which reduces the ef- 
fective information yield Laboratory experiments, on the other hand, 
are relatively efficient but low in comprehensiveness They minimize 
noise, and hence convert much of the potential information in the 
study design into information yield But they do so by lestnctmg the 
information potential of the study design far below the information 
potential of the real-world situation to which the study is related Ex- 
perimental simulations seem to he between field studies and laboratory 
experiments m both comprehensiveness and efficiency Computer simu- 
lations are often relatively low in comprehensiveness, while the con- 
cept of efficiency does not apply since they yield no research infor- 
mation in the present use of that term 

We might summarize these comparisons by commenting that field 
studies may learn a little about a lot, whereas laboratory experiments 
may learn a lot about a little In the same vein, computer simulations 
may learn “everything” about nothing 

But we have not yet commented on the relative effectiveness of these 
four classes of methods Previously, we defined effectiveness of a re- 
search setting such that a loss m either scope or efficiency constitutes 
a loss in effectiveness No over-all comparison of these four classes of 
methods in terms of their relative effectiveness can be made from tlie 
present context, since methods high in efficiency tend to be low in com- 
prehensiveness and vice versa 

It might be argued that experimental simulations provide the most 
effective setting since they offer an optimal balance of scope and ef- 
ficiency To make such a conclusion, however, wo would need to be 
able to formulate the metric properties of our continuum of methods 
and accurately place the four cla«;scs of methods along th it con- 
tinuum, and this we clearly cannot do with our present “weak” model 
Thus, we cannot reasonably conclude that exiicnmcntal emulations 
are inhercntl> more effective rc-carcli settings than other method- 
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IIo;\ever, they do seem to provide a research context which lets us 
avoid an extreme loss of either scope or efficiency 
Ultimately, elTectiveness depends m a large measure on the specific 
research procedures ■which we u«e in a given case and the rigor with 
which we apply them Hence, we can assess the relative effectiveness 
of specific studies, rather than of classes of study settings, because 
studies u<iing any of the four t3rpes of settings can be executed well 
or poorly m terms of the rigor of procedures However, the type of 
study setting u'^ed does place limits on the comprehensiveness and 
efficiency of any study done in that kind of setting, hence, effectiveness 
of a study is not entirely independent of the type of research setting 
by means of which it is done 


I^IPL1CATI0^S FOR PROGRAMMATIC RESEARCH 

It should be pointed out that use of the different classes of research 
e mgs imp y different levels of prior knowledge about the problem 
hn to know a lot more (or assume 

to wnrl *1, phenomena he is studying in order 

continuum i ^ the laboratory and computer end of the 

laborator\ Proceed down the continuum from field studies to 

a function of , ™“P'*ter studies, our results become more and more 
Treatment ^V ml t the situation (by our 
P'ncaP-tm h. "t i?^'" operations) Consequently, the em- 

rcal-hle phenomena ivluch ** 

dependent unon the studying) becomes more and more 

Impendent upon the empirical ‘'truth” of the structure which ave have 

needs to knon Imwever, the investigator 

He impot-es Ie<5» of ^l>out the phenomena before he starts 

e'er it should nc\pr ? ^ theory upon the situation How- 

aho impose ^ome investigator does not 

thormor'e although mZ measures variables Fur- 

sanlj ‘‘true," the ina"esnL?r!‘'’? A'^'d study IS neces- 

'^hat was and was nnf needs to know (or assume) a lot about 

mterprefabons to be ‘ field situation in order for Ins 

po cs a “strontf’ Hence, the field study investigator im- 

data ^ a//er, rather than before, he collects ins 

Obvnoudv , then the eh 

to be done m a hanfi methods along this continuum is not 

or on the ba«is of basis of personal preference, 

m expediency We might view the continuum of 
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Stage 3 

Elaboration and refinement 
of theoretical models 


figure 1 Diagram of a five-stage logical path for programmatic research 

methods as a two-way street.^* If we are starting research on a rela- 
tively unexplored phenomenon, it would seem to be best to start far 
over at the field study end of the continuum. As we learn more about 
the problem, we can then work with methods further along the con- 
tinuum, with which we can gain more precise information. Then, 
having explored the problem with precision and in depth, and perhaps 
having formulated and thoroughly manipulated a formal model, ^\e 
can return toward the field study end of the street to find out how 
closely our representations fit the phenomena of the real world. This 
path” of programmatic research is illustrated in Fig 1. 

This is, of course, an idealized description of what everyone knows 

^*To extend the analogy of the “two-way street,” our pnor discussion of \aria- 
tions within each class of methods (see footnote 4) suggests that the four classes 
methods here defined are neighborhoods, rather than specific addresses, along 
fhat street. Within each neighborhood, the specific methods range so that some 
(such as field experiments) are on the borderline between adjacent neigliborhoods 
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to be the be t uay to do pj ogrammatic re«:eaich What is not specified 
iicre and perlnji'! cannot be answered in the general case, is how to 
allocate time and effort iraong the vanous clas‘=es of methods, both 
on the way down and on the way back on this two way street 
In an> actual cast for example choice of methods must be deter- 
mined on the liasis of available lesources as well as on the basis of 
our pre ent stage of knowledge about +he pioblem Methods differ 
con idcrably m the cost of running a given number of ‘ cases ” The 
more art] icial and nioie ab'^tiact metliods of the laboratory and com 
pulei generally have a lai lowei cost per case 

prc'cnt need to compiomise our idealized research 
for a fnP giound'i doe*' not m any way lessen the need 

n ^ “ ^“konmg of the relative 

1. ofta r r approaches to a given 

ITui c",nn™^ '* " ^ to know how "costly” a 

pri«cnt forimil it. '""t ' recognized of course, that the 

ntio™ isZ'^^rt 1 ''rr^ 

and precise tormuktinn * /''at aim A much more thorough 

the rclatuo looses and "“'•'d before we can truly “calculate” 

1 -toacl, mer todier Shr.; “P’ 

formulation inav take u. Partial and tentative 

method for orcanization rr^ 1 choices of 

■^nd efllcicnt m inner ^ rational 
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ORGAXIZATIONAL DESIGX 


R M. Cyerl and J G March 


Organizabonal Design and Theory 

Organizational engineering is an ancient calling Aristotle; Machia- 
'elli, Benthain, and Madison dc\oted considerable energies to the 
design of purposne organizations In more recent times, Urwick, Tay- 
lor, Fayol, Mooney, Gulick, and Davis focused on tlie problems as-o- 
ciated with engineering joint human effort through complex organiza- 
tional systems Out of this work has come a relatively distinctive 
vocabulary and some principles of design The dimensions of organi- 
zational anatomy ha\e been reduced to a few simple canonical sym- 
bols In the purest form of descriptive anatomy we require only two 
symbols a rectangle (representing a basic element of the organization 
a position) and a directed line (representing a relationship between 
two positions) The relationship is noimally defined m terms of such 
expressions as “reports to,” “has authority over,” ‘ is the boss of ” 
By using these two symbols, we can construct a schematic represen- 
tation of an organization — the familiar organization chart Alterna- 
tively, -vve can translate the basic notation into one appropriate for 
S^aph theory or matrix manipulation In any ca«e, much of the ba«ic 
Material of classical organizational engineering represents constraints 
imposed on this simple chart 

Conventional practice requires that each position should “report to” 
and only one other position (scalar principle) , conventional prac- 
^ice places '^ome constraints on the number of positions that should 
^sport to” any given position (the span of control) , conventional 
Pmctice distinguishes among positions on the basis of the pattern of 
reports to” relationships (eg, the distinction between “line’ and 
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“staff”) Usual organizational engineering goes well beyond these 
simple relations and elementarj pnncipies "We consider the design 
of a reward sjstem, communication system, work flow system, etc, 
against the background of the organization chart (eg, an ordering 
of po'itions according to salary is ordinarily required to be consistent 
with an ordering of po'^itions according to the “reports to” relation- 
ship) Or we elaborate the chait to include additional symbols (eg, 
most charts now contain at least one kind of dotted line representing 
some kind of relation other than the strict “reports to” relation) Or 
we ■suggest an alternative form of anatomy altogether (eg, a socio- 
metnc chart a mean- end tree an information processing diagram) 
n t e last decade however developments in organization design 
and organization theory have been remarkably independent Except in 
le area of mterper'onal and mtergroup relations in organizations — 
where the research Ins been considerably influenced by applied prob- 
einpts to develop the engineering implications of modern 
Bihli it °’'S^QizationaI decision making have been modest Pos- 
me-uTi^r ecause tlie engineering implications are themselvea 

cuItL profes-ional journals nor the folktales of the 

theorists wotlri spectacular successes, few responsible organization 
of de'siim lUti ? ^Jthu'iaatic about a major leap into the problems 

of recent work ere arc some obvious possibilities for using parts 
oi recent w ork to de^gn decnion systcm<= 

from the tmnn^ I ^ manner that is somewhat different 

orgamzifonV, <l«t.ngu.sl. bet^eon “good” and “bad” 
function nhich can be u«Tl''v°" a“"'' ™ general criterion 

organizatinml nr, * do we think it particularly useful for 

a cnlcrion Tlic fu'nction'of 1 r°*' 

‘‘VBipm tji,* engineer, as we see it, is to design a 

mation on potential <*ortain ^specifications, to provide infor- 

thp probable enn "‘^‘^^'I'tencies among specifications, or to evaluate 

tion de-ircd wo inav I 11*"^ ‘Specifications of the kind of organiza- 
tolcrablv clo-o tn ti ^ design an organization that will come 

thiBoccaBjonallv fnr^ « 

In the next tv\o 

con«ulenn2 df-.irrn consider some po-eible direction- for 

pri -rnted m the con*t*^V reconsider i model that we fir-t 

cent attcinnK 1 duopoly theory’, and we examine «omc rt- 

to develop models of organizational <Icci..on making 
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Organizatwnal Structure and Behavwi 
171 a Model of Duopohj 

In 1955 we suggested that "it should be possible to develop a model 
that specifies a meaningful relationship between significant charac- 
teristics of organizational structure and some important attributes of 
organizational behavior ” ^ We tlien proceeded to outline four proposi- 
tions about the effect of organizational structure on decision behavior, 
specify two ideal-type firms exhibiting extreme organizational struc- 
tures, and describe the impact on the conventional Cournot duopoly 
analysis of having decision making systems such as we specified The 
models were naive in a number of ways We have not found them 
particularly useful in subsequent research, but they illustrate one 
kind of approach that might be feasible and fruitful 
Consider the two firms we described In Firm 1, the decision-making 
unit consists in a committee of equals and does not have responsibility 
for establishing the criteria for pricing decisions (i e , the unit is de- 
centralized and IS subject to dicta from above with respect to piice 
policy) At the same time, communication chains between the decision- 
making unit and the primary sources of information are long, and 
information on demand, competitor's behavior, and official firm policy 
sre all channeled through a relay point (eg, an accounting depart- 
ment) that emphasizes the importance of costs and cost conservatism 
In Firm 2, the decision-making unit is an individual and he has re 
sponsibility both for the specific decisions and for the criteria for 
pricing (i e , the unit is centralized) Communication chains tend to 
be short, and information on demand, competitor's behavior, and firm 
policy are channeled through a relay point {e g , a sales department) 
that emphasizes demand and the importance of sales 
It seemed reasonable to argue that Firm 1 would be a firm in which 
price changes tend to be infrequent and reaction to competitors pri- 
marily passive, conversely it seemed reasonable to expect Firm 2 to 
exhibit frequent price changes and price leadership with respect to 
Competitors We then explored a modified Cournot analysis to deter- 
mine the effects of these structural characteristics on market equilib- 
rium 

bet there be two duopolists in the market {Firm 1 and Firm 2) 
ollowing Cournot, let there be no costs, let the market demand 
function be: 



560 CONCLUSION PEaSPFCTIVES FOK FURTHER RESEARCH 


^here p = price 

Xi — output of Firm 1 
X2 - output of Firm 2 

and assume that each duopolist expects no reaction on the part of the 
other in response to a change m output 

dxi _ dxi 

dx2'~ d7 ^ ^ (conjectural variation terms) 

The Cournot market solution is reached by setting marginal revenue for 
each duopohst equal to zero (i e the point of optimal production under 
the assumption of no costs) and solving the resulting equations In this 
case an equilibrium is reached at 


// — o oo 

unphcations of the organizational models, we 
Sd ^^ove, I um 1 and 1 irm 2 had 

nnrketdemand“™chS*"'‘"‘ ^ 


= 30 - 

3 


I irm 1 iviu'tod'trTaThr.T™'**'? outlined it can be predicted that 
demand (6) undertstunate °Z "8 Poroeption of the market 

and (c) ei\p a demand when its perception does change, 

vide a snecifip <;nl ^ conjectural variation term ^ To pro- 

vvith regard to th^ ^•■gucd that I irm 1 might have expectations 

tion torSl fouCvs"* conjectural vana- 


Similarlv u can be predicted that Finn 2 mil tend to (a) change its 
I> 132 ff soo al^ predictions will be found m 11411 


''00 also Uin r.r,\ . . uiese predictions 

^ ^«Port b> Cjert. March 


and Starbuck [14o] 
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perception of market demand quickly, (6) overobtimate demand, (c) give 
a value of zero to the conjectural vanation term ^ Thus, we asserted that 
Firm 2 might have the following estimates of key information 

p = 100 — Xi — X2 

dx\ 

— = 0 
dx2 

Under these conditions, the market solution obviously deviates signifi- 
cantly from the standard Cournot solution 


ail = 10 

X2 = 45 
p = 1167 

The effect is to make Firm 2 dominant m the market 
In our original papei [141] we argued that the solution derived 
above would be stable only if the new production level and the re- 
sultant profits were acceptable to the dominant control groups of the 
two firms Otherwise, some reaction — m the form of a reorganization 
■ niight reasonably be expected Such a reorganization would have 
obvious consequences for the model In point of fact, it is possible 
to specify a set of values for organizational structure and the aspira- 
tion level of control groups such that a market which has, under 
standard economic analysis, a given equilibrium point has, with the 
addition of the organizational factors, either a different equilibrium 
point or no stable equilibrium at all Thus, under the postulated con- 
ditions, the design of organizational structure is critical to decision- 
uiaking behavior, and decision behavior is critical to the outcome in 

the market 

The paper [141] from which we have borrowed considerably was 
Dot intended as a contribution to organizational engineering Quite 
fo the contrary, we were exclusively concerned with the development 
a positive theory of oligopoly Nevertheless, it is clear that, if the 
positive theory is correct in this case, the design implications are direct 
and obvious A firm organized according to the Firm 1 structure will 
allow a pricing policy quite different from that followed by a firm 
organized along the lines of Firm 2, and the relati\e po-^itions of the 
firms will depend on the interaction between their organizational 
structure and the characteristics of the market The attributes of or- 
eanizational structure specified in the model are attributes that can 
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be manipulated deliberately in the real norld 
sequence^ are relatn ely straightforward 


the predictions of con- 


Organizatmml Structure and Decision 
Making Goals and Search 

duopoly' ‘he publication of the 
doeiL^ makina Al 1 ^hout organizational 

^pproart:u®i„^‘tiri:de?r 

simple and quite nossihlv f T'’ '** “complete, certainly over 
the Ideas in the modeTne fundamentally wrong The simplicity of 
ganizational design is imnW ' ^“1 ‘Uustrate the way in which or- 

‘=ub«tantivelv morp nrryy« * P^^rts of organization theory, but for 

that are largely sub^^quenT-Ui^gs^S^ developments 

gcst tuo things First^thpv ^ organizational decision making sug- 
the major impact of confirm our earlier argument that 

when feasible solutions in structure on decision making occurs 

nction of an organization ^‘‘'''^‘‘f'nnal problems are nonunique The 
cnmiental) tones, but at external (e g , market, gov- 

moro than one feasible sol t ^ m a decision sequence there is 
tclcaant in doterniinine whJ* fft-ganizational design is primarily 
co'ercd and how they will b f°f®®t'ttlly feasible solutions will be dis- 
are severe and feasible sol 'j '‘ated Where the external constraints 
national structure to nlav "af expect organi- 

picture an organization ^r^portant a role Second, the studies 
htical coalition It u n n^i ^ incompletely rational, po- 

° n number of individn-ii* m the sense that it consists 

' partially consi«tpTif ^ making demands ^\hlch are 

goals \MtIiin the orcani7'if ” ^ imperfectly rationalized 

^Pon linn ?. ?" A' >«<^««‘Pletely rational m the sen^e 
and the conL„^f and incomplete information about alter- 
that it modifies its ” nlternatues It is adaptive in the 
->ncc our purpose is 1 *he basis of experience 

^'•c do not propose f suggestive rather than exhaus- 

2a loml dcei'ion makinp' ^ greatly the description of organi- 
' ^umce ,0 outhn, ® “ "" ‘'“"k .s cons.stont w .th recent work 
° ‘ ^cikjon la Mo\\cfj as a cf. * ° ^™P^c framework in which the procc&a 
1 The or conditional steps 

fucton ontp^nmuiar golf Performance .s sat.s- 
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2 If it li, the sjstem learns ’ th\t tl e proteduixs \i i\i uUo* 
tl^e— thus become* more likelj to u^o thim in mturv '•mutions \inl 
the goal IS modified to reflect expenence 

3 If performance ha* been un^ati^-f ictor\ , the orj inic ition ''i \i \ lu ' 
for a solution to the problem The ^etreh iinoht* fir^t dtlinim; wlnt 
da's of problem exists and then following i *>t \rth pro^uiui'i h uiu d 
from pre\ lous experience ith problem* of th \t cl i*"' 

4 If the search is succe-'afiil, the oiginizvtion Ii uii'* to m mli 
in the same way in future case* and to bt relitniK "inmnu ilumt 
future goal failure 

0 If the search is unsucce*-'ful, the oigimzition Icuii'' to pu tu 
other search rules It also modifies it* goaK Tim*, ‘‘tutli lulf^ th- 
cision rules, and goals adapt to expenence ^ 

It is clear from this simple framework that two of tlic key eontipis 
S'l'e 'goals” and "search” If the thcoiy is coutct, oigani/atioiiiil fai- 
tors that affect either organization il goals oi the pioetdiuc'i foi t*i auOi 
will affect organizational decisions If the theoiy eui lie tlaboiaiul 
to show in more detail how goals oi scaich pioceduics (and then (h- 
velopment with experience) are influenced by oigaiiiziitioniil fiuitoiH, 
we would have the basis fc* some propositions in oigani/iitioiiul 
design 

Consider first the process of goal formation within an oigaiii/atioii 
One theory (our own) of organizational objectives (Ichciiixs goals as 
^e result of a continuous bargaining-learning jirocefeH Ihe liiirgaining 
IS among the members of the organizational coalition and jiartu nini ly 
among the more active members of tliat coalition It is jniinarjly 
through bargaining within this active group tint tiie banie outliiM 
of what we call organizational objectives arise Side p lyineiits atnmig 
coalition members are not exclusively the distribution of a fixed, traiiH- 
ferable booty On the contrary, since a significant iiiimlxr of tlin-f 
payments are m the form of basic policy commitinints, they npinidit 
the central process of goal specification 

These commitments are elaborated m the sen^e tint Hubiinit*) u- 
'elop specific subgoals through three internal proct“‘-eH 


I A problem =ohing proce s by which subgoals arul/f-pn ifn r>n 
ormance entena are a= ociatcd with higlicr level goaw Ila orgiOii 
nation finch, over time that a certain level of attnnrry'nt v itli n n 

fo some sxjfjgoji (eg. share of market volume of saR-^) h ipfMnnfl/ 

<^on.utent with sati«factorj performance on some nonopc Mliorj il, 
h„rcd goal (eg, maximum profit; The subunit- then bad 
^ ^ke thtic subgoals as their own ‘•pecific goals 



5G4 CONCLUSION PERSPECTIVES FOB FURTHER RESEARCH 

2 A learning process by which subgoais and specific performance 
criteria arc selected by subunits in terms of their attractiveness to the 
subunits in\ohed and converted into their own goals The criteria of 
performance selected tend to be those that are rewarding either in 
terni«* of their relative ease of achievement, or in terms of their side 
effects 

3 V 'lubunit identification process by which subgoals and specific 
performance criteria are linked to specific subgroups This identifica- 
tion process IS reinforced by tlie internal interaction of the members 
of the subunit Thu«i, the volume of sales may become the subgoal 
of the sales department and its importance reinforced among the 
members of the sales department by their constant references to it 

These three internal processes are of particular significance because 
operative subgoals determine the behavior of the organization Thus 
It IS not enough to design an organization to achieve some broad 
nonopcrativc higher level goal The critical question for behavior is 
how the subunits will convert the higher level goal into operative 
subgoals and the nature of the subgoals 
How can organizational design affect the development of goals in 
'•uch a proce^'S'? In classical treatments of organizational design, dc- 
ci«sions on how to organize major subunits (e g , whether to organize 
>\ purjiGsc or process) arc usually described as affecting primarily the 
problem', of efficiency m coordination and communication However, 
1 the above theor> of organizational goals is roughly correct, depart- 
nienta structure <5hould have a number of important effects on oper- 
ative goal« Fir^t tilt structure identifies a conspicuous solution to the 
coa ition problem If a coalition focusing on the major subunits of tJie 
organization is a viable coahtjon, it is likely to be considered before 
ot icr alternative viable coalitions that cut across or outside major 
u lunito ^ocond, the structure influences the interaction among raem- 
icr-, 0 tlic organization and thus the dcv'clopment of subunit idcntifi- 
ca ion wit 1 subgoais Thus, one important way of influencing the dc- 
vc opment of goals is to modify the organizational structure At the 
ame linie> the theorj' suggests that modifications in reports (i c , 
opera lona criteria) made available to the organization will — under 
appropriate conditions^lead to shifts m goals 
^imiarj, if wc CNainine the nature of organizational search, we 
can 1 tn i j some wajs in which organizational design can affect the 
cci ions 0 the organization We generally refer to organizational 
care I as problcmistic search B> problemistic search we mean search 
la t ‘"timulatcd bj a problem (usually a rather specific one) and 
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IS directed toward finding a solution to that problem A problem is 
recognized when the organization eithei faila to satisfy one of its 
goals or when such a failure can be anticipated in the immediate fu- 
ture So long as the problem is not solved, search will continue The 
problem is solved either by discovenng an alternative thit satisfies 
the goals or by revising the goals to levels that make an a\ ailable 
alternative acceptable 

We assume that rules for search are simple-minded m the sen'je 
that they reflect simple concepts of causality Subject to learning, 
search is assumed to be concentrated in the “neighborhood” of the 


problem symptom and in the “neighborhood” of the cuirent alterna 
tive These two constraints reflect different dimensions of the basic 
causal notions that a cause will be found “near” its effect and that 
a new solution will be found “near” an old one “Nearness, thus, 
refers (among other things) to organizational associations (e g , search 
in the department in which the symptom was discovered) , means-en s 
associations (e g , search in links on the means-end chain that are 
adjacent to the symptom), or temporal associations (eg, search m a 
hme period near to the time of the symptom) 

What does all this say for the effect of organizational design on 
"earch behavior’ There are at least three relevant points First, the 
problems the organization attends to are partly a function o organi 
zational design “Gresham’s law of planning” says that routine or 
structured activity drives out the nonroutme or nonstructured thus, 
for example, if planning is a desirable activity of the organization, 
the design has to take account of Gresham’s law (e g , by isolating 
planning from more programmed activity) or there wil o no p a 
“'■'g, and no planning problems on which search activity is 
■•ccond, organizational structure is an important device or asm 
'carch behavior with particular problems In effect, le s r 
■» 'urrogate for a learned, causal map of problems It 
■roportant kind of memory for the organization ° Third 

“odify the organization’s memory by altering the s jinend' 

problem solution discovered by the search 
'■Pon the organizational locus of the group doing lo « 
training, information sources, and subgo.ls 
'««it search procedures by different groups The problem 
^■'honal design is to construct an organiz ition sue i 
**aul ited by a particular problem takes pi ice m 
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Methodological Problems and Research Strategy 

It IS hardly neces^arj to dwell upon the methodological problems 
imohed m translating research on organizational decision making 
into useful precepts for organizational design They are large and 
they are obMous We do not know much about the functional forms 
dc'cnbing the behaaior of organizations We have at best only crude 
guesses or broad bounds for the parameters of imperfectly identified 
functions We know rather little about second- or third-order side 
effects Although the availability of computer simulation as a tech- 
nique permits ua to relax some of the constraints we have traditionally 
faced with rcapect to allowable complexity, we still require some 
meaningful inputs in order to generate much in the way of meaningful 
outputs 

These problema or their natural progeny will be with us indefinitely 
They are annoying, and hopefully they will be solved But there are 
two compelling reasons for proceeding with the study of organizational 
csign without awaiting a complete tidying of the methodological mess 
irst, however incomplete and inaccurate the present models of or- 
ganizations may be, they seem to have both some validity and some 
po'ai 0 rele\ance to design problems The risks of using them for de- 
sign purposes seem modest, the potential gams somewhat larger Sec- 
ond, organization theory wnll develop faster if it is built on an en- 
gineering model of research as much as on a “pure science” model 
Is is not simply a plea for methodological permissiveness Many 
pro ems m complex syateras are likely to be more amenable to an 
emphasizes the design of a system to meet certain 
cci ca ions than to an approach seeking a complete mapping of 
cau.al connections It seems quite likely that such a situation holds 
many areas of organizational analysis 
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